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C^M^tif6##] 015244 
[Mtf£3R3 21.000R 
[^<Di&] mVXtt-Ol-t^TCD^OlWftCD^ 5 0/10 0 

cm^] mmm i 
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t*s«] mmm 

ffim<D%m avm rwmm^ifj ? jixo^&f j arna 

b T V% £ if e» £ &m-t S & o T> »RNA»rtf #ffl*J#-3 1 fB«CDi& 

[ft#^4] RNAWf^T**, @2^J## 1 ©135~1574#B©£HII#I©— fflHC 

1 ) rtJUmj&mtVJ ZyjJVX&tfJ ARNA^5>cDNA$:^1-SX^ 

*?>f;i/*fi*©:/n^7-if£J:y^Wr3*isy3 y®ffiB#J£=r- Ft" £ 

3) 1) ©cDNAfC, 2) (DDNA^SrJf AtSIl 

4) 3) ©cDNAICRNAjKU * 9-1* RNASr^-TSXS 

5) 4) <DMk^mm\zmm^^^M 
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m&m 7 ] (a)~ (c) iZxk-t $ yrt V K. 

Wmmis<tetfM2nt=.T$ Jmmmz£ Gln-Ala|fg, Gln-SerRg&tf 

(c) BI?IJ## 3 fH«<Di^*@H^rjic J: U m £ 4% £ DNAX it^tlt &DNA £ X h 
if-T ??-Ol/Xfi5fcCD#://\°^ jCT*&oT, Gln-AlaP^ % Gln-SerP^&tfGlu-Gly 
[fjf^3C8] m^7fH«©^>/^«$:zr- Kf-5DNA 0 
[0 0 0 1 ] 

& -5> o 

[0 0 0 2] 
[fl:*tf>=M] 

A/NMT^II^EIf-f ? ?-Y;i/X (J^T rpLDMVj i:VNo) cD^tcd: 
oT4D§r £#0Jie>2MC£;ftTV^ o PLDMVte, ^ >f ;i/X^±4<^ ^ ;i/ 

4 )lX(Dmm j $>&miZ. i &m£.&2>10mm<D : g.&M. PI, HC-Pro, P3, 6K1, CI, 6 
K2, NIa-VPg. NIa-Pro, Nib, CPS: 3 - K*" S&MB?!!*^* tlT 
[0 0 0 3] 



ffi|iE#2 001-3055159 



#2001—040523 



[0 0 0 4] 

fi!«f<Z)«¥WtC^JC^23tT?S)S 0 fit', PLDMVCD^y^ ARNACD& 

[0 0 0 5] 

±IB3RJSS:iS?^i-Sfc«>K:, PLDMVO^at^^ig^ (Co VaT cDNA 
^n-^^fcfrv^ -eo^lSIB^J&^Lfcp fit, ft£S^&#i& 

y & 3 tl 5 RNA& tfDNAtC 01 f & o 
[0 0 0 6] 

««*fr&/w>f r*7gspe-if>r * ^-r;i/x{c#M^tc#^ 
•r -g, rna^t^- ffi $ ti s ^ £ e> *mc j: y av\° >r r ^ if -r * ? ^ & * izm 

[0 0 0 7] 
[0 0 0 8] 
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1) PLDMV<D>7V ARNA^^cDNASr-^fiKf SIS 

m 

3) 1) ©cDNAlC, 2) (Z)DNAm>i £!ff At§lS 

4) 3) ©cDNAJCRNAtK U ^ :7 — if «5 i±\ RNA$:^t--5XS 

5) 4) ©RNA$:ffi^{C^$-&SXS 

[0 0 0 9] 

AlCg|-r-g> 0 

(a) @e#|#-5f4fB^tf)7^ y^S2^JJC4: U^tl&^A^fC 

(b) @2#j## 4 s3«<Z) 7^7 M#Hc isv^Tlt) L < itmBMcDy $ J mtfX&. 
mm^h< IZttfiQZftfcT^ Jmmmzji »J*3*U Gln-Ala|m, Gln-SerRg&tf 
Glu-GlyW©^^ KM-^$:^J»Tl-^^n^T-if?S'fS$:Wt^^>A^K 

(c) IB^J##3fa^C7)^Si2^JlCj: U^Stl^DNAX^^tlil^^^DNAilX h 

y yv^y s^#TtA^yj #y dna# =7- K-r£PLDMva*<z>#>A 

^It'feot, Gin-Ala^, Gln-Ser^&tfGlu-Glyratf)^:/^ K^fcTO-T -5 

zf d 7- r - & s * y « 

[0 0 10] 

[|§0^<Z)Hj56o^ffi] 

(1) DNA&tfRNA 

*»W©DNA^tfRNAtt, PLDMV©£;g4V ARNAJCfflU g?JSf 1 §B4&0D%£ 
B3#[ (%b<tt, £©fOTcfcv>T#^;i/£^:yCg£&*£Ig#J) , Xte 

&fls38U ^-f ;i/^RNA^P>f#^tl^cDNA^-T U -7b^, &£WiRT-PCR?£ 
&fflV^?-f;i/;*RNAj^e>it^#5~£#T*£5c 
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o 

[0011] 

PLmmmV S -XVV (Cucumis metuliferus) £ y 4 JlXftLtt 
^-SrM-VxTcDNA&^-rs. _fcSB"e&*>*lfccDNA& 7 7- K"***-pT7B 

*«9!©RNAti, *^^©DNAS:*K^-rSifctCj: »J#e>tlS. 
*5§0^ODNAS:^RNAtt, ^K&-r^J;e»lC, PLDMV©iSgg^»r, PLDMV*gm'l£«% 

[0 0 1 23 

(2) PLDMV©«Sfe^»r 

*«9!©PLDMViSSg^Wr*i£tt, ffiW^£PLDMVtc#Mimc#&t-SRNAi^# 

tftfcm s n & # if -9 k <fc u PLDMvjc^^ u t v n s e r> & znm-r & ismx & 

[0 0 13] 

m% K^J#^iaa«©aiSffl^J©--»Jc#*S:'r*ENA|»r^ri:tt, ®IB#J# 

# l IB«©&MB^J©-&fcl^&£a£IB#ltc <fc y*S*i*RNAWrtf, <Di2#I# 

# 1 IE«©ifcM3#J0> -SP £ *B» W J&filSBB^J JC «fc U * $ ft 3 RNA Wrtf , <D(D& 
tf(D<Z)RNA»T#(C;}3V>T, l^L^ifKM©** l/** K#«Jfc, *C3c* tffltlL 
£RNABft# T* & o T , PLDMVaSHfe^ Wf T* £ £ & * "T -5 RNA#t 
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[0014] 

BB^Jtf) 135- 1574# g ®^S@B^'J IzttmLT^Z, 

mm iimtemz.mfet* nr. win ^H5L£dnax«rnas:^ 

n-:/h LTffiv^/\-f y«J #Vif—>3 >&^RT-PCR£#rj;§t-£ 

[0 0 15] 

(3) PLDMV®^tt^C7)#ai^^ 

*|§^COPLDMV®mffiffi%CO^m^^tt, PLDMV{C*f-T-5^'ffi$:#^1--g>^|g 
&oT, KDNAWt^"*«BB^J## 1 IB^©^SSB^J^-aPlC^-rSDNAm^T*feS 
[0 0 16] 

# i ia«©^iB^jtc 33 v \ r ? 9 ;b & ^ ^ y izm z m 7L tcummmo) -w £ ri 

[0 0 17] 

Tennant^^, 7\V\M Tf^&^-f ;i/^PM©#oMgei?: 3 - K"f 

(Tennant et al., Phytopathology 84:1359-1366 (1994)) „ t. Maiti£,& 

# An^-f h U >^*«?-f f£oHC-Pro# ZM&Z. 

Maiti, I.B. , Murphy, J.F., Shaw, J.G. , Hunt, A. (1993) Proc. Narl. Acad. 
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Sci. USA. 90:6110-6114) „ $ JC, Audy P> \t V -V #>f =E V >f Y ©if oNIb 

fc^g^bTV^ (Audy, P., Palukaitis, P. .Slack, S.A., Zaitli 
n, M. (1994) Molecular Plant-Microbe Inerractions 7:15-22)„ Ife^ot, 

-K-rs««, HC-Pro&n- Ki"S««, NIb& n - K"f S««0>-SBXtt£SIS 

[0 0 18] 

KW#-^lffi*©*3£B!^J©-aJtc#«'r*DNAWT^rS:, Si^t 
7 □ *e - * BtfOfc # - S * - # SB^tJ a & ic A b , -e © 

rL^y, s/D^u, -#?y teEzm?z>z.}itfT*%2> 0 mmmmammn 

-#-&£f£&tfS3£:#T*£, *-#-Si2?rj£: bTli, NOS^-U 

#T'££„ ^4MJ^©_tiBDNA<Z>#Ali, &&©«*©;£i&£:ffiv%£ ^ 

e> bTW:, TifnAV^rV • V *7Ti/*.> 

^yyn/^f'J A • y ^f**£*UMb£#A#&, xu^7 hnsKU-S/ 

, /W-f 7T?&*1«, FitchfcCD^&JCfc yt«f#AS4tS^i:^T?§S (Fit 
ch, M. M. M., Manshardt, R. M. , Gonsalves, D. , Slightom, J.L., Sanford, 
J. C. (1992) Biotechnology 10:1466-1472) „ 
[0 0 19] 

(4) fr&zyrtt'Kvm.mfrft'znmZi 
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1) <£>X3g-e«> PLDMVCD^y ARNAj^bcDNAS-^JER-rS. PLDMVCD^V ARNA£ 

&*ffltfiii:-t)ttfi. cDNA©^tt, ARNA&»S£Ufc3£*E^c«j:»j 

f?3 ^©I^> ARNA^Sr^MhbTcDNA&#^LT% cfcVA 

iS)\ >f J ARNA<0--a5#&#3!£l/T%J:^. 
[0 0 2 0] 

2) CDIIt-tt, F*rSit^<5D5'5K^t?3'^tCPLDMV 

, Gin-Ala, Gln-Ser, Glu-Gly& if ^M^t* £ 3 £ tfX'g & D rtl^^T^^^ 
I2#Jte, PLDMVfi3(5©NIa-Prolc J: U^JWfStlS. 
[0 0 2 1] 

3) ©XgTflil) COcDNAlC, 2) (£>DNA®t# 5:SAt £. 2) CE>DNA|fr#tf>*f 
AttPS^^CPOia^^CDffiflllC^ALT^^ifcJ&V^ #>/\°*f|£=2- KfS 

4) ©lit'tt, 3) ©cDNAlCRNA/jf U ;* 9 -if £fEffl£i±, RNA^^fS. 

5) Olgt'it 4) tf>RNA£*»lC^§££-fe»:£ 0 

[0 0 2 2] 

(5) •7UTrT—gm&*m't&#>rt9K 

*ftm<D*yrt9Ki*. je*T©(a)~(c)ic^"r^>yi^ji&^tf 0 

(b) BB^rj##4 8B*©T^ ; WJfC^^tlt)l<{iII!fffl075 
m&^L< IZtftoZntT $ J mW&mz <fc Gln-AlaP^, Gln-SerR|&tf 

(c) BB#J#-5 3iB«©&3£B!*HCj: y^SftSDNAXtt^tifcfBffittfcDNAi:* h 
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■*f>T * ;i/*E&5fctf)# >/^Rt*oT, Gin-Ala^, Gln-Serfig&tfGlu-Gly 
[0 0 2 3] 

(a) <D#yrt? mt. *Wffim<DmMWT*@im L fcPLDMVfr # *l£NIa-Pro 

<53m©«XMC, A&&&3^&%^tf. AM^JS££C£-fr£3M£i: Itli 
, JHft^HS§#§?£ (Nucleic Acids Res. 10, 6487-6500, 1982) 

, Gln-AlaRf, Gin-Serf^ tfGlu-Glyfigtf)'*^ K*g"£&«JWr*** ^n^T-l? 
[0 0 2 4] 

(c) © # y /\° ? ® DNA|^±<Z)/N rf U if - 1/ 3 > & f \\m -t $> Z h lC«fc U 
^^nSPLDMVfijfeCD^n^r-^T?*)*. (c)©3T>A^HlC^WS h y > 

&/W^y #>f1?—>3>#jtB£&v^e>fc£#^e>a r a 
' rixssc, o.i%sds, 37°cj glt^u, #?£L<f± ro.sxssc. 0.1%SDS 

, 42°CJ 35tC#*L<fci T0.2XSSC, 0.1%SDS, 65°Cj ilt'fel> 

j:y*s*isDNAfca«iffv%«rattS:^'r* 0 6o%a±<Dmm 

[0 0 2 5] 

^nmnZy^Z'R ((a) — (c)tf)# yntm.) tt, Gln-AlafS (Q-Alffl) , Gln- 
Ser|gJ (Q-Sra) &tfGlu-Gly|a (E-G^) CD^^f 1 K^Sr-^JWr^S^n^T-^ 
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[0 0 2 6] 

Jtf-r-f *>f/l/*0»tfy ^nf>f >ICI±, PI, HC-Pro, P3, 6K1, CI, 6K2, Nla- 
VPg, NIa-Pro, NIK CP<Z>10H^tf) # > A? *l£ *l£ Ztl*> 

©#>/\°?ICtf>e> t>, Pl£HC-Proteg3^#T?S'|££^t>, P3£*T&NIa-ProfC J: 
*JTO£;ft£ 0 NIa-Pro&, P3, 6K1, CI, 6K2, NIa-VPg, NIa-Pro, Nib 

"To ZKDEUC^-T J: PLDMV(Z)^-£\ P3, 6K1, CI, 6K2, NIa-VPg, NIa-Pro 

, Nib, C?m<DT ^ J m.(Dm.^\t. Gln^Alafig (QilA) , Gln^Ser (Q£S) , G 
lu^Gly (E£G) ©3l'JT$)§c tot, PLDMV©NIa-Pro{£, Gin-Ala^, Gin- 
Serf^, Glu-GlyWtf)^^ FMllr£TO-f £ <b *l£ 0 
[0 0 2 7] 

V A fi3fe©NIa-Pro©^^Tg|Sfe{i, PLDMVE&5fctf>NIa-Protf) ^tl < M&£ 
[0 0 2 8] 
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mi] 



Virus 



PI 



/HCpro /P3 



/6K1 



/CI 



/6K2 /NIa-Vpg/NIa-pro/NIb /CP 



PLDMV *1 
PVY *1 
PepMoV *1 
TVMV *1 
TEV 
SbMV 
PRSV 
PSbMV 
TuMV 
JGMV 
PPV 
JYMV-JI *2 
JYMV-M *3 
SPFMV *4 
RMV *5 
PSV *6 
PVA *7 



M Y/S G/G Q/A-- 

M F/S G/G Q/R— 

M Y/S G/G Q/R- 

M F/S G/G Q/A— 



*1 
*1 
*1 
*1 
*1 
*1 
*1 



--G/G- 



-G/G- 



-Q/A- 
-Q/A- 



M Y/S 

M Y/S 

M Y/N G/G Q/A— 

M F/S G/G Q/A— 

M F/S G/G Q/A— 

M Y/S G/G E/R— 

M Y/S G/G Q/S- 

M Y/S G/G Q/A- 

M F/A G/G Q/A- 

M Y/S G/G Q/G- 



H Y/S — 

M Y/S— 

M L/S— 



-G/G Q/A- 

-G/G Q/A- 

-S/A- Q/A- 



Q/S- 

Q/S- 

Q/S- 

Q/S- 

Q/S- 

Q/S- 

Q/S- 

Q/S- 

Q/T- 

E/G- 

Q/S- 

Q/A- 

Q/G- 

Q/S- 

Q/S- 

Q/S- 

Q/A- 



Q/S E/G E/G Q/S Q/S Y 

Q/A Q/G E/A Q/A Q/A M 

Q/S Q/G E/A Q/A Q/S M 

Q/S Q/G E/S Q/G Q/S V 

Q/S Q/G E/G Q/G Q/S Q 

Q/S Q/G E/S Q/G Q/S Q 

Q/S Q/G— 

Q/S E/G— 

Q/S E/A— 



—E/G Q/S Q/S N 

— E/A Q/S Q/A M 

— E/S Q/T Q/A L 

E/N E/G E/G E/S Q/S 1 

Q/T Q/G E/S Q/S Q/A V 

Q/S E/A E/S Q/M Q/S V 

Q/S E/A E/S Q/M Q/S V 

Q/T Q/G E/S Q/T Q/S V 



Q/S— 

Q/G— 

Q/S— 



-E/G- 
-Q/G- 



-E/S- 
-E/S- 



-Q/S E/S- 



— Q/S E/A L 

— Q/S Q/S Q 

— Q/G Q/A V 



IB^J^IE^^nrv^^C^S^Gen Bank <DT ^ ± y is 3 

*l:Shukla, D. D. , Ward, C. W. and Brunt, A. A. (1994). The potyviridae. CAB 
International, West Sussex., *2:AB016500, *3:AB027007, *4:NC 001841, *5:NC 
001814, *6:NC 001723, *7:NC 001649 
[0 0 2 9] 

(i) tf-f/u*©#«- 

PLDMVfcgMlLfcy J—jfW^ 140g(C, 0.56gMM^ h U 9 A &-£tf. 450m 
1©0.5M*X>K««« (0.5M^X>M^pH 7.0JCM) &*X., 

ffc«* «b<»?BLfc*. 6000g. 15#KU 4°CICT3S^L> 

o ±»500mUc*f U J^Uxf 1/>^)J =2-;i/6,000 37. 6g. MthU^A 2.9 

2g. h^>f h>X100 lOmlSr^tl^tliDx., 904>W41CTf«#bfc«, 6000g, 15 

4°ClCTiSvl>Lfep MMIlfe^l/^ MC. 0.01H3E*ifc^ h U 
-£t?0.1M*x>|fctt«« (0.1M^x>KT?PH7.0lC8Wt. JBTFCD/* y 7 7 - Pf 
30 , SrflH;*.?fJ»iBU 6000g. 15#RU 4°CiCTi§>i>U ±»Sr#fe a 30ml ©J: 

m^smi<DAo%i/Bmmm (cd^^yr-izx^m) icmjsu i25,ooog. 90^ 

SMlfeo hS:20ml(Z)CDA^7T-T*#^^b, 6,000g. 15#ISU 4°C 



1 1 
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fCTig;i>U ±m*mtc 0 10ml<D±mik2tal(DW%i/ 3>mmm v ~P 7 — \Z. 

T#S£) CMU 125,000g, 90ftm&&Vf~ o ^Vv h£2.5mltf)CDAy 7 7 
-"SfflHiBU 6000 g, 15^r^> 4r{CTJS>OU _t3t£f#£ 0 _t»&aBMz ^ 
^¥MS£jIBji4J* (10-41%, HJ&RPS40TD 38,000rpm, 15 
Bm 6°C) U ^ ;t/X®#CD 6 > K£#IfcU CD7^y ^t-T-#^> 2 
38,000g, 90^, A°C\ZXm>b>\^tc 0 Vmisfc^^ )l*s< h O.OlM^m 
(pH7.0) 0.3mlT*IMI§U MitV4 )ixm&£. L£„ 
[0 0 3 0] 

(2) PLDMV-RNACDlfgP 

JlSHWigPLDMVJ; y, Tfi$ttf)}«»ffi3f y h Sepagene (HftMlg*±$g) 

(3) cDNA^-f -f^V -(Dftmt*? U 

tHtJ Jlxmicm-t&VJ ;i/*RNA&, 3'^{Cy}<U Afe#J£t>o<DT5\ Tj" 
U =TdT^^>f T-SrfflV^Tz:*«lcDNAS:^Lfe. Zl 0— 3£©ifcfH±rfjIR©cDNA 
(CLONTECH*±§g) fcffJMU 3p y h tf>M#tf>*i »J Jc&S L fc„ ^ 

cdnacd tcr#v# -y^>f pldmv® n i bg a ftm&tomttim&s iz 

(Nlbi) fc, r v-jc^*tiSBH^J©_h 

^7>fT- (API) &JSV^PCR&*tV\ Jgf@j£& & # 9 Afit 7 7 - ^ ^ K 

^?#-pT7Blue (Novagen*±§g) <D 9 U - - y b A O 

(iAmersham Pharmacia Biotech££§g<£>SizeSep400 Spurn Columns&M ^ttlft 

[0 0 3 1 ] 

i0><fc-)tCLT*3£>*lfc, PLDMV©cDNA9>f - <fc l J^X^ K&4>*3B 

Sill, ffi2Kb<D4 yV- bZn-DZU-y (NIb-99) Zl<Z)cDNA£, 

^±DNASIS (Ver. 7.0) VBffilsfco 
[0 0 3 2] 
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8EtCfa^V*##n-> (NIa-41, CI-64, 6K1-46, HC-23, Pl-40) &mt=. 0 £ £ 

izc i-6A(D±mmmm iz mm w& ^ a v - 1 hc-23© ±mmmw izm m ? 

^n-> (P16K1-11) Z.ftt>(DV □ -^fr^PLDMV^V A(D_t^@2#I£ 

[0 0 3 3] 

(4) 

JifBKlM^fcJ: e>&5'RACE&lCj; y, PLDMV»^©5' ^g|5^(Z) V U - X > 

) (Pl-40) $r^§?C^^fc<k y ^7^7-i^xf>i/a 

>&lfofc^i5 ( PLDMV5'^^e>14^a^*^-e$>^r il^ffja^b^o _h 

[0 0 3 4] 

JffSgPLDMVlOOyU HC TE (10mM Tris-HCl pH 8.0, ImM EDTA) 68/* 1, 20XSSC 
(3M NaCl, 0.3M^x>g?^- h U i^ApH.7.0) 10 #1, 20%SDS2/*1, :/n-x-*- 
J*K (lOmg/ml) 20/* l£#[Jx.T37°C, 603m#U#L£ o OV^', 0.5%s<> hi~4 

hmmioon i, TEHfo^xy -;i/^200^ \Ztiux.Tmm.L^vs<y HVi/^/hM 
iivMlcT3^r^3Svt>L, 7fcJg£lfcy ftLfeo |wI$t©:7aL- J - ji ft %u 
m^VMLfc^ 7kmiz200tii(D? nnfcjVAZtopLTMWLL, x.y<y\?;i-7 
/hM3S>M(CT3^Wjiyi>L, 7R«£lftyffiL£ 0 #^4xfe^S(C25M l®3MSi 
^- h U ^A^pH 5.2, 500 /i ltf)X# y -;i/$:itJ^., -80°C, 30#fS£Sf#U X 

v<y F)]s7/hM&foMlzTio$-mmjbL, rna£&M£ LT#£ 0 80%3i#; 
-jiimizfiux.^v'ty F;i/^/hMM>MfcT3#r«1^i>U x# y y |& 
V*fc«U RNA$:TE100a HC^U^o &lffiRNA?i« £ $ £ iCffi«b 3 frtbfc(DWift £ 

ft^tc 0 RNAM{c4M^ty ^v2±mmioon \z-})ux.7k±x*mmun%k. x^ 

y F)l7/hm&&mzT10ftmi&foLf=. a fcfclgL£RNAlC80%x# J -;i/400/i 1 

£;&nx.x-//^> K;i/^/hS[M>i>a{cT3^ra^^b, x# J -nzmv B&v^^ 

, RNA$:^7K12.5a \izmmV> l0til<D3MmMj-bVV2±mW.pn 5.2, 250^1 
£>X# J -)\,*1M7L. -80°C, 30^ra«^b, X^y/<> K;i/7/jNM^«tCT10 
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^WiS^U RNA££fcM£ Itlfc, 80%:n# J -;i/lml £#p>lx y 
[0 0 3 5] 

^D-->dfac©*attJ^T©«fee>JC^Tofc. ^n-> (HC-23) ©IM^ 

(Dmyiz&tizftmisfrttffiM-J^^^- (pi-4) ioopmmi^u ±ffi»asPLD 

MV-RNA2/il, mWWfilZm&L. 65°C5%-M& L£„ i©IS»[tC, 1^*9. 
2/iK 4 X RT71 v "7 7 — (CLONTECH*±§g) 9.0 40U/ ^ 1 RNase Inhibitor (CL 
ONTECH*±§20 1.6m 1> ^10mM dNTPmix3.7 fi 1, AMV Reverse Transcriptase (C 
LONTECH^SS) 0.5/t 1$:^|Jx42 o C30^^LTssDNA$:^U^ o ICO. 5 

MEDTA pH.8.0 1 # 1 £#tJx.TMftJ U 2K_tKlifi£, 6N NaOH 2 # 1 $:^I^.65 o C30^ 
fS#iSLTRNA£$Hj?^, 6M»»2i» lfeftlA.T»fDL, #§W*16,u 1 £;{|0;L£ O Zl 
©?£Mfr£>, QIA quick PCR Purification Kit (QIAGEN*±$g) £ ^ T DNA & ft 

[0 0 3 6] 

_hfgssDNA2.5/i lfC, 7>A-^7^7- (Zhi, 1996) 2/*U 2XSingle-stra 
nded Ligation Buffer (CLONTECH^fcS^) 5^1, 20U//zl T4 RNA Ligase (CLONTEC 
H*±§g) 0.5yctl. 50U/#1 T4 RNA Ligase (TAKARA*±§£) 0.5/* 1 $r*0A22°C 

7>fT- (Pl-4) ©*ft^ft©ffl#l«:-£tr:79>f^--fey h (AP-B, Pl-3) 
^TNested PCR£frV\ ^<DH£SMf SrilMiC £ <b&C|*l{R![tf)^-f V-i? >y h ( 
AP-C, Pl-7) £/gV^TNested PCR & o „ QIA quick PCR Purification Kit ( 
QIAGENftfg) Zm^Tfclfom<V9-frbcDM$:mm&.. 77-l?$ K^*#-pT7Blu 
e (Novagen*±§g) © ? □ y h L*5§®, JM1091C^S^^ L 

o ^©i:e){CLTf#^tlfe, cDNA^^U -J; »J ? □ - >Jf$200M£ 3 d x-P 
CRiCfcyjg&U PLDMV5'5MgfE?a£-#rfr2ra©*n-> (Pl-7-6, Pl-7-103) 
ZL;fl a ->fr£PLDMV>>fy 2*<D5' mtftm&i&MmLfco 
[0 0 3 7] 

PLDMV© y A RNA 10 , 155&ST* . 5' fC & *f U AgB^J £ * *l KM < 135&S 
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y, H9943»a£e<Z)»Jfc3 K>UAGT?»t)S l-3©j»«i«t»J# (ORF) ##£LT 

0 , 155&S g ©AIC&£ jtf U ABB^J^#«E b 
[0 0 3 8] 

ORFJCH- K3*ITV^*jKU -fU-rJ 3269T^ y «j£S*lT V* 

£ 0 ShuklaP>fC (Shukla, D.D., Ward, C.W. and Brunt, A. A. (1994). 

The potyviridae. CAB international, West Sussex) £##&Cl/T, PLDMVCD 
^iSeil^©fif?:^lfci:r5, Pl#480T^ySft, HC-Pro#4587 3 
P3#3487$/K, 6Kl3^52T$ ygft, CI #6357 6K2#527^7^ 
. NIa-VPg#1877 5 7Bfc, NIa-pro#2437 ^ >> It. NIb#5217 ^ >> IB, CP#293 

7^ ;i*^*s3i:^f>Mc*ofc. (@e#i## i R&m&m^ 2 ) . 

[0 0 3 9] 

IXJ ytfyrtfrn^'i W<i)\s7. (BYMV) ©£tgffi#[lC3St5^Tf£3gLfe:7 
n-^£flJfflU RT-PCRSjJCfcUiBSgffii&^bBYMVJt^SrlftmL/fe?!© (Vuns 
h R, Rosner A, Stein A Ann ApplBiol 117:561-569 (1990)) CDJ:-?lC, 
^K^J&SJCT/n-^&tf^HU RT-PCRSSICJ: y, PLDMVst^^^ffi-T -5 Zl £ 
#«Tt8lcfcS. #fc, PlSejR1K«tt«l^tt*«l«VN<z>-e, mi«&«fBt5i 
^JCjcoT, »|g©*v%tfcffi#fT*.<&J:^C&5 0 MxtfAVM 7 TVWW 7f& 

j&vjfrxp&m (prsv-p) ©^o^sesa^&ffi^^A-rsriitcj: 

y, # ^ flsX&ift&Zm-? 2 tlTl<*Z> £?IZ (Tennant et al., Phyt 

opathology 84:1359-1366 (1994)) , IkttmmjL&ffi&m^X. tt&B^Zm 

Tft&m&R&m&ftftvm&21£&Z£ifimmZtiT^&J:$lZ (Ryabov, E. 
V. et al., Virology 242: 303-313 (1998)), PLDMVfiBKSffi ^ D - > {C^IS 
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[0 0 4 0] 

SEQUENCE LISTING 

<110> Japan International Research Center for Agricultural Sciences 
Tetsuo Maoka 

<120> A full length genomic RNA of Papaya Leaf-Distort ion Mosaic Virus 
<130> P00-0955 
<160> 4 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 10155 
<212> RNA 

<213> Papaya Leaf-Distortion Mosaic Virus 

<220> 
<221> CDS 

<222> (136) .. (9942) 
<400> 1 

aaaaaauaua aaaacucaac aaaacuuaug caaaacaauu ucaauacaca cacuuaacuu 60 

ucauauugug caauucaaau cuuugcauua auucaacauu uccagcuuuu aaaacgaaua 120 
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acacacacag acaac aug ucg auu guu auu ggu gau uuu ucc auc cca cue 171 
Met Ser He Val He Gly Asp Phe Ser He Pro Leu 
1 5 10 

auc ugc aga acu gag cag auu gaa ugu guu cgu cuu guu ecu gga aca 219 

He Cys Arg Thr Glu Gin He Glu Cys Val Arg Leu Val Pro Gly Thr 

15 20 25 

aga guu gaa gaa gug aag acc auu aaa aag guc uua aaa aca cac uac 267 

Arg Val Glu Glu Val Lys Thr He Lys Lys Val Leu Lys Thr His Tyr 

30 35 40 

caa gaa aua acu cuu ggu ugu acu gau aga ugc gcg ggc cug age gca 315 

Gin Glu He Thr Leu Gly Cys Thr Asp Arg Cys Ala Gly Leu Ser Ala 

45 50 55 60 

uac aca aaa acc ucc cuu aag aga gca auu aag gaa aag gau uua acu 363 

Tyr Thr Lys Thr Ser Leu Lys Arg Ala He Lys Glu Lys Asp Leu Thr 

65 70 75 

gca ucu ggc agu ugu uuc cac ugu ggc cuu aga gca caa auc gga gag 411 

Ala Ser Gly Ser Cys Phe His Cys Gly Leu Arg Ala Gin He Gly Glu 
80 85 90 

ggu aga aaa agg gua gaa uua gca ccc auu uca guc aug gag gau guu 459 

Gly Arg Lys Arg Val Glu Leu Ala Pro He Ser Val Met Glu Asp Val 

95 100 105 
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gaa acu gug gaa caa gua cuu guu cca ugu aug gua gaa gag aag uau 507 
Glu Thr Val Glu Gin Val Leu Val Pro Cys Met Val Glu Glu Lys Tyr 

110 115 120 

uau aag gaa guu ucg aau uuc cag aag gcu acg cue auc gac aaa cca 555 
Tyr Lys Glu Val Ser Asn Phe Gin Lys Ala Thr Leu He Asp Lys Pro 

125 130 135 140 

aag cua acu aua gec cca guu uua aug gca caa ecu gec caa gug cca 603 
Lys Leu Thr He Ala Pro Val Leu Met Ala Gin Pro Ala Gin Val Pro 

145 150 155 

agg ccc gcu guu uuu aau gaa aua cga aaa guu cau gag gag aug aag 651 
Arg Pro Ala Val Phe Asn Glu He Arg Lys Val His Glu Glu Met Lys 
160 165 170 

ucc caa acc ucu gaa aac aag guc uua gaa gag gaa acu caa ugc gec 699 
Ser Gin Thr Ser Glu Asn Lys Val Leu Glu Glu Glu Thr Gin Cys Ala 

175 180 185 

agu gau gca gcg cuu cac cac uua gac gac guu cau gcg ugu aga gcu 747 
Ser Asp Ala Ala Leu His His Leu Asp Asp Val His Ala Cys Arg Ala 
190 195 200 

cga gca cag gua ggc auu gaa cgc aua cua gee aga cau gca agg cau 795 
Arg Ala Gin Val Gly He Glu Arg He Leu Ala Arg His Ala Arg His 

205 210 215 220 

aga auc gag gcu aga cag caa guu gaa gag gag caa ucg gaa gca uua 843 
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Arg He Glu Ala Arg Gin Gin Val Glu Glu Glu Gin Ser Glu Ala Leu 

225 230 235 

gca gcg uuc gaa ucc uuc uuc aau caa acu cac aga gaa gac aga uau 891 
Ala Ala Phe Glu Ser Phe Phe Asn Gin Thr His Arg Glu Asp Arg Tyr 

240 245 250 

gaa ggg aaa guc uua acc auu cga aau ggg auc aca ggc ugg uuu gaa 939 
Glu Gly Lys Val Leu Thr He Arg Asn Gly He Thr Gly Trp Phe Glu 

255 260 265 

cca aau agg aau gau auu aag aac gca gcu agg egg agg aag aga gcu 987 
Pro Asn Arg Asn Asp He Lys Asn Ala Ala Arg Arg Arg Lys Arg Ala 

270 275 280 

aac aag aaa auc ccg uuu guu gca cgu gaa aau gac guc gcg egg aua 1035 
Asn Lys Lys He Pro Phe Val Ala Arg Glu Asn Asp Val Ala Arg He 

285 290 295 300 

gaa acu cau gaa ecu aac guc aaa gag gag aca aaa gau gug gag gaa 1083 
Glu Thr His Glu Pro Asn Val Lys Glu Glu Thr Lys Asp Val Glu Glu 

305 310 315 

gca acu gac aca uac aca uuu aag aag cag cgc aau gau aaa aag aga 1131 
Ala Thr Asp Thr Tyr Thr Phe Lys Lys Gin Arg Asn Asp Lys Lys Arg 

320 325 330 

gug cug aaa gaa aau gug ucu cuu agu aug gcg cgc auu aau gaa cuu 1179 
Val Leu Lys Glu Asn Val Ser Leu Ser Met Ala Arg lie Asn Glu Leu 
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335 340 345 

guc cga ugu guu aca aaa uua ugc cga aaa gau uca aag gag cuu gag 1227 
Val Arg Cys Val Thr Lys Leu Cys Arg Lys Asp Ser Lys Glu Leu Glu 

350 355 360 

uuu auc ggc aag aga gga agu cuu cga guu caa ugu acu aaa aau ugu 1275 
Phe He Gly Lys Arg Gly Ser Leu Arg Val Gin Cys Thr Lys Asn Cys 

365 370 375 380 

ggu uca cga gug aua cua aga cac uug cgu gga gaa cuu aga aga aaa 1323 
Gly Ser Arg Val He Leu Arg His Leu Arg Gly Glu Leu Arg Arg Lys 

385 390 395 

gau ugu uau ugg gau cgu auc auu gag aau uuc uuu gaa auu gca gcu 1371 
Asp Cys Tyr Trp Asp Arg He He Glu Asn Phe Phe Glu He Ala Ala 

400 405 410 

gca aag cuu cag aau aag aau cue aau aac aau gaa ucu gug agg aga 1419 
Ala Lys Leu Gin Asn Lys Asn Leu Asn Asn Asn Glu Ser Val Arg Arg 

415 420 425 

ggg cac agu gga cau auc auu caa uau gau aag uuu aga ggu uug agu 1467 
Gly His Ser Gly His He He Gin Tyr Asp Lys Phe Arg Gly Leu Ser 
430 435 440 

gga egg cau uuc gga agu uac auc auu guu agg ggu age aug gau ggc 1515 
Gly Arg His Phe Gly Ser Tyr He He Val Arg Gly Ser Met Asp Gly 
445 450 455 460 
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aga auu auu gac gcu cgu uca aag auc aca cac age guu aug auc aac 1563 
Arg He He Asp Ala Arg Ser Lys He Thr His Ser Val Met He Asn 

465 470 475 



aug acc cac uac agu gau gca ggu uug agu uuu ugg aaa ggu uuu gau 1611 
Met Thr His Tyr Ser Asp Ala Gly Leu Ser Phe Trp Lys Gly Phe Asp 

480 485 490 



cgu caa uuu auu gac auu cga gau aga ecu aag aac gcu cau gag ugc 1659 
Arg Gin Phe He Asp He Arg Asp Arg Pro Lys Asn Ala His Glu Cys 

495 500 505 



aag gee acu aua aac guu gag gag ugu ggc gaa aug gca gee auu gua 1707 

Lys Ala Thr He Asn Val Glu Glu Cys Gly Glu Met Ala Ala He Val 

510 515 520 

aac caa cue cua uuu cca aug ugg aaa aua aca ugc acu caa ugu gga 1755 

Asn Gin Leu Leu Phe Pro Met Trp Lys He Thr Cys Thr Gin Cys Gly 

525 530 535 540 

gaa cug cuu gaa aug uug uca caa gaa gag gaa cuu gaa ucu uuc agg 1803 

Glu Leu Leu Glu Met Leu Ser Gin Glu Glu Glu Leu Glu Ser Phe Arg 

545 550 555 



cgu aaa agg age caa uug gca agu aaa uua ucc agu cuu cau auc aaa 1851 
Arg Lys Arg Ser Gin Leu Ala Ser Lys Leu Ser Ser Leu His He Lys 

560 565 570 
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uuu ecu uac gug gau cau uuu cuu aau cga uau gag aau agu cug aau 1899 

Phe Pro Tyr Val Asp His Phe Leu Asn Arg Tyr Glu Asn Ser Leu Asn 

575 580 585 

egg aug aac aca aac uuc gau gcg cac aaa caa auu gca caa auu auu 1947 

Arg Met Asn Thr Asn Phe Asp Ala His Lys Gin He Ala Gin He lie 

590 595 600 

ggc agu cgc aaa gag auu ecu uuu uca aau uua gag cau cug aau gaa 1995 

Gly Ser Arg Lys Glu He Pro Phe Ser Asn Leu Glu His Leu Asn Glu 

605 610 615 620 

uug cua auu aag ucg gau aaa cuu guu age gag gau uuc uau gaa aug 2043 

Leu Leu He Lys Ser Asp Lys Leu Val Ser Glu Asp Phe Tyr Glu Met 

625 630 635 

ucu caa ugc cuu uua gag cua aca cgc ugg cau aaa aac agg age gau 2091 

Ser Gin Cys Leu Leu Glu Leu Thr Arg Trp His Lys Asn Arg Ser Asp 

640 645 650 

uca uuc aag aag gga gag auu cac cau uuc cga aau aag aug uca ggu 2139 

Ser Phe Lys Lys Gly Glu He His His Phe Arg Asn Lys Met Ser Gly 

655 660 665 

aaa gca caa uuu aau uuu gca uug aug ugu gac aac caa cuu gac aaa 2187 

Lys Ala Gin Phe Asn Phe Ala Leu Met Cys Asp Asn Gin Leu Asp Lys 

670 675 680 

aau ggu aac uuc gug ugg ggu gaa aga ggu uau cau gcg aag agg uuu 2235 
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Val Trp Gly Glu Arg Gly Tyr His Ala Lys Arg phe 

690 695 700 

uuc uua aac uuc uuu gag aaa guu gau uca acu gac ggu uau aag aaa 2283 
Phe Leu Asn Phe Phe Glu Lys Val Asp Ser Thr Asp Gly Tyr Lys Lys 

705 710 715 

cac aua aug cga guc aac cca aau ggc aca aga caa aca gcu aua 
His He Met Arg Val Asn Pro Asn Gly Thr Arg Gin Thr Ala He 

720 725 730 

aaa cug auu uua ucg acg gau cca ucu acg cua cga caa caa aug aaa 2379 
Lys Leu He Leu Ser Thr Asp Pro Ser Thr Leu Arg Gin Gin Met Lys 

735 740 745 

ggu age cca auc aca aga guu cca guu ggu aaa uau ugu aca age aaa 2427 
Gly Ser Pro He Thr Arg Val Pro Val Gly Lys Tyr Cys Thr Ser Lys 

750 755 760 



Asn Gly Asn Phe 

685 



gga 2331 
Gly 



aga gau ggu ugu uac guc uau cca gca ugc ugu guu aca aug gaa gau 2475 
Arg Asp Gly Cys Tyr Val Tyr Pro Ala Cys Cys Val Thr Met Glu Asp 

765 770 775 780 

ggu acg cca uug uuu ucu gau auc aag aug cca acu aag aau cau cua 2523 
Gly Thr Pro Leu Phe Ser Asp He Lys Met Pro Thr Lys Asn His Leu 

785 790 795 

guc auu gga aau uca gga gau cca aag uau gug gau gua cca age age 2571 
Val He Gly Asn Ser Gly Asp Pro Lys Tyr Val Asp Val Pro Ser Ser 
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800 805 810 

uca agu gac aug auu gug gcu aag gaa ggu uau ugu uau cue aac auu 2619 
Ser Ser Asp Met He Val Ala Lys Glu Gly Tyr Cys Tyr Leu Asn lie 

815 820 825 

uuc uug gca aug uug cug aau gug aau gag agu gaa uca aaa uca uuc 2667 
Phe Leu Ala Met Leu Leu Asn Val Asn Glu Ser Glu Ser Lys Ser Phe 

830 835 840 

aca aag aag guu aga gau aua auu gua ccg cgu cue ggu caa ugg cca 2715 
Thr Lys Lys Val Arg Asp He He Val Pro Arg Leu Gly Gin Trp Pro 

845 850 855 860 

age uua auc gau guu gca acu gaa ugu uac uuc cua uca gee uuc cac 2763 
Ser Leu He Asp Val Ala Thr Glu Cys Tyr Phe Leu Ser Ala Phe His 

865 870 875 

ecu gaa acg aaa aau gcu gag uug ccc cga auu cua gug gau cau aca 2811 
Pro Glu Thr Lys Asn Ala Glu Leu Pro Arg He Leu Val Asp His Thr 

880 885 890 

uca aaa ugu aug cau gug auc gau uca uau ggc ucg cua gac acg caa 2859 
Ser Lys Cys Met His Val He Asp Ser Tyr Gly Ser Leu Asp Thr Gin 

895 900 905 

uuu cau guu cug aag gca aau acu gua agu cag cua auu aaa uuc gec 2907 
Phe His Val Leu Lys Ala Asn Thr Val Ser Gin Leu He Lys Phe Ala 
910 915 920 
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gau aau gac uug gau ucg gag cug aaa cau uau uua gua ggu gga gac 2955 
Asp Asn Asp Leu Asp Ser Glu Leu Lys His Tyr Leu Val Gly Gly Asp 

925 930 935 940 

cue cau age aag caa gcu ecu cag ugu ucc aua aaa uua cue ugu aaa 3003 
Leu His Ser Lys Gin Ala Pro Gin Cys Ser He Lys Leu Leu Cys Lys 

945 950 955 

ugu aua uau agg ecu aaa uug aug agg caa ugc auu gag gaa gag ecu 3051 
Cys He Tyr Arg Pro Lys Leu Met Arg Gin Cys He Glu Glu Glu Pro 

960 965 970 

uuu uug uug auu uua gcg ugu auc uca cca ggu guu uua uua gcu uua 3099 
Phe Leu Leu He Leu Ala Cys He Ser Pro Gly Val Leu Leu Ala Leu 

975 980 985 

uau aau agu cag cau uua gaa uua gcu uua aag uac ugg aug age aag 3147 
Tyr Asn Ser Gin His Leu Glu Leu Ala Leu Lys Tyr Trp Met Ser Lys 
990 995 1000 

caa cag ucu guc gcu gcu uua uuu gca aug auc cau gga cua gcu gca 3195 
Gin Gin Ser Val Ala Ala Leu Phe Ala Met He His Gly Leu Ala Ala 

1005 1010 1015 1020 

aaa gua aca guu gcu caa aca uug aau gag cag aga cua aua cuu gaa 3243 
Lys Val Thr Val Ala Gin Thr Leu Asn Glu Gin Arg Leu He Leu Glu 

1025 1030 1035 
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cgc ggg gcg cgc aau uug auu ucg guc aug gaa acc aua cac aug aca 3291 
Arg Gly Ala Arg Asn Leu He Ser Val Met Glu Thr He His Met Thr 
1040 1045 1050 

age cau uca uac caa ccc gcg cuu cuu caa cua cag guc aug gca aau 3339 
Ser His Ser Tyr Gin Pro Ala Leu Leu Gin Leu Gin Val Met Ala Asn 

1055 1060 1065 

cgu aga gac aug aau ucc acu cuu gau cue gee gga uuc age aua uua 3387 
Arg Arg Asp Met Asn Ser Thr Leu Asp Leu Ala Gly Phe Ser He Leu 
1070 1075 1080 

caa ucu gaa gau agu aug uau ugg aug gaa aaa agu uau cue aug gaa 3435 
Gin Ser Glu Asp Ser Met Tyr Trp Met Glu Lys Ser Tyr Leu Met Glu 
1085 1090 1095 1100 

uua gag gau ucg ugg aac gac uua aag ugg uug gaa aaa uua caa gaa 3483 
Leu Glu Asp Ser Trp Asn Asp Leu Lys Trp Leu Glu Lys Leu Gin Glu 
1105 1110 1115 

aug ugg cga uua uca aag uac uca aua ucu ggg aua agu caa cuu uca 3531 
Met Trp Arg Leu Ser Lys Tyr Ser He Ser Gly He Ser Gin Leu Ser 
1120 1125 1130 

aug aaa ggc gcu acc gau uua ggc ggu cga uau uca gua ucu gca aag 3579 
Met Lys Gly Ala Thr Asp Leu Gly Gly Arg Tyr Ser Val Ser Ala Lys 
1135 1140 1145 

cag uuu aua aca uca gug aug aaa ecu guc aag aaa ucu ugu gua aaa 3627 
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Gin Phe He Thr Ser Val Met Lys Pro Val Lys Lys Ser Cys Val Lys 
1150 1155 1160 

gca aga gau acu ugu aag gaa gua auc auc aau aca aca ucc ugg aca 3675 
Ala Arg Asp Thr Cys Lys Glu Val lie He Asn Thr Thr Ser Trp Thr 
1165 1170 1175 1180 

uuu egg gca aca uuu ucu uug ugu agg ugg ugc uug ecu gau ugu uug 3723 
Phe Arg Ala Thr Phe Ser Leu Cys Arg Trp Cys Leu Pro Asp Cys Leu 
1185 1190 1195 

aag uuu aua aac aug cuu aua guu aua agu uug auu cue age auu ugg 3771 
Lys Phe He Asn Met Leu He Val He Ser Leu He Leu Ser He Trp 
1200 1205 1210 

cau uca gcu aau ucu aua ucg uuc gac uau gca caa aug aag aga gaa 3819 
His Ser Ala Asn Ser He Ser Phe Asp Tyr Ala Gin Met Lys Arg Glu 

1215 1220 1225 

aag cag gug aau auc gag aaa guu cug aug aau aau uua gug gee cuu 3867 
Lys Gin Val Asn He Glu Lys Val Leu Met Asn Asn Leu Val Ala Leu 

1230 1235 1240 

cau aag gag cag aua aag auc aau cca gac cug aca aag gaa gaa uuu 3915 
His Lys Glu Gin He Lys He Asn Pro Asp Leu Thr Lys Glu Glu Phe 
1245 1250 1255 1260 

aag gag uac auu gca aga agu aga ecu gag cug auu gca uua guu aau 3963 
Lys Glu Tyr He Ala Arg Ser Arg Pro Glu Leu He Ala Leu Val Asn 
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1265 1270 1275 

aaa gaa uug caa gaa gaa guu gau cau caa gcu aag cgc aaa ggu gaa 4011 

Lys Glu Leu Gin Glu Glu Val Asp His Gin Ala Lys Arg Lys Gly Glu 

1280 1285 1290 

caa aac uug gag aaa auu aua gca uuu guu gcc uua guu aug aug auu 4059 

Gin Asn Leu Glu Lys lie He Ala Phe Val Ala Leu Val Met Met He 

1295 1300 1305 



uuu gac uca gag aaa agu gau ugu gua uau aag aca cug aac aaa uug 4107 
Phe Asp Ser Glu Lys Ser Asp Cys Val Tyr Lys Thr Leu Asn Lys Leu 
1310 1315 1320 

cga aau cue guu gcc aca ugu gau gaa ecu guc gca cau caa age uug 4155 
Arg Asn Leu Val Ala Thr Cys Asp Glu Pro Val Ala His Gin Ser Leu 

1325 1330 1335 1340 

gac gac auu caa gac auc uug acu gac aaa gaa aca acc auu gau uuc 4203 
Asp Asp He Gin Asp He Leu Thr Asp Lys Glu Thr Thr He Asp Phe 

1345 - 1350 1355 

gac uua gau ugu gag ggg age aaa guu aca gag uuc aag gag aug aac 4251 
Asp Leu Asp Cys Glu Gly Ser Lys Val Thr Glu Phe Lys Glu Met Asn 
1360 1365 1370 

uuu gcc gca ugg ugg gaa aaa caa cua caa ugu gau aga gug gua ccc 4299 
Phe Ala Ala Trp Trp Glu Lys Gin Leu Gin Cys Asp Arg Val Val Pro 
1375 1380 1385 
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cau uau aga acc acu ggg aaa uuu auu gaa uuc acu cgu gaa age ugu 4347 
His Tyr Arg Thr Thr Gly Lys Phe He Glu Phe Thr Arg Glu Ser Cys 
1390 1395 1400 

guu agu gug agu aac aca aua ucu cau gec ecu gag aaa gaa ugg aua 4395 
Val Ser Val Ser Asn Thr He Ser His Ala Pro Glu Lys Glu Trp He 
1405 1410 1415 1420 

guc cgu ggu ggu guu gga uca gga aaa ucu acu ggu cua cca uuc gcg 4443 
Val Arg Gly Gly Val Gly Ser Gly Lys Ser Thr Gly Leu Pro Phe Ala 
1425 1430 1435 

uua ucu agu aaa ggc gca guu cuu aug cue gaa cca aca aga cca uug 4491 
Leu Ser Ser Lys Gly Ala Val Leu Met Leu Glu Pro Thr Arg Pro Leu 
1440 1445 1450 

gca gag aau guc uca cga cag uug aga caa cau ccc uuu uau gca aac 4539 
Ala Glu Asn Val Ser Arg Gin Leu Arg Gin His Pro Phe Tyr Ala Asn 
1455 1460 1465 

ccc aca uug aga aug cga gga aug uca ucu uuu gga ucu agu aau aua 4587 
Pro Thr Leu Arg Met Arg Gly Met Ser Ser Phe Gly Ser Ser Asn He 
1470 1475 1480 



ugu aua aug acu agu gga uuu gcu uuc aau uac uuu gca aau aau ecu 4635 
Cys He Met Thr Ser Gly Phe Ala Phe Asn Tyr Phe Ala Asn Asn Pro 
1485 1490 1495 1500 
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cua aaa uua agu gau uuu gaa uuu gug aua aua gau gag ugu cac guc 4683 
Leu Lys Leu Ser Asp Phe Glu Phe Val He He Asp Glu Cys His Val 
1505 1510 1515 

cua gau age aac gcu aug gca uuc gug ugu cuu cue aaa gaa cac aac 4731 
Leu Asp Ser Asn Ala Met Ala Phe Val Cys Leu Leu Lys Glu His Asn 
1520 1525 1530 

uau gau ggc aaa cua uug aaa gug uca gec aca cca cag ggc cgu gaa 4779 
Tyr Asp Gly Lys Leu Leu Lys Val Ser Ala Thr Pro Gin Gly Arg Glu 
1535 1540 1545 

ugu gaa uuc cac aca cag cau cca guu ucc auu cau aua gag gaa caa 4827 
Cys Glu Phe His Thr Gin His Pro Val Ser He His lie Glu Glu Gin 

1550 1555 1560 

cuu agu uuc caa gcu uuu ugu gaa gcu caa gga acu ggg ucu gca cga 4875 
Leu Ser Phe Gin Ala Phe Cys Glu Ala Gin Gly Thr Gly Ser Ala Arg 

1565 1570 1575 1580 

gau gua auc aau aag gga gac aac auu uua gug uau guu gcu agu uac 4923 
Asp Val He Asn Lys Gly Asp Asn He Leu Val Tyr Val Ala Ser Tyr 
1585 1590 1595 

aau gag guu gau cag cue uca aaa aug cue gga gau aaa ggc uau uua 4971 
Asn Glu Val Asp Gin Leu Ser Lys Met Leu Gly Asp Lys Gly Tyr Leu 
1600 1605 1610 

gug acu aaa guc gau ggg cgu ace aug aaa auu ggu ucg acc gac aua 5019 
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Val Thr Lys Val Asp Gly Arg Thr Met Lys lie Gly Ser Thr Asp He 
1615 1620 1625 

guu acu aaa ggg agu age cag aag aaa cau uuc auu gua gca acc aac 5067 
Val Thr Lys Gly Ser Ser Gin Lys Lys His Phe lie Val Ala Thr Asn 
1630 1635 1640 

aua auc gag aau gga guc acu cua gau gua gau guu guu gug gac uuu 5115 
lie He Glu Asn Gly Val Thr Leu Asp Val Asp Val Val Val Asp Phe 

1645 1650 1655 1660 

ggu uug aaa guc acu gcu gaa auu gau uac gac aac egg ugc guu aau 5163 
Gly Leu Lys Val Thr Ala Glu He Asp Tyr Asp Asn Arg Cys Val Asn 

1665 1670 1675 

uac aca aag acc age auu uca uac gga gaa cgc aua caa aga uug ggc 5211 
Tyr Thr Lys Thr Ser He Ser Tyr Gly Glu Arg He Gin Arg Leu Gly 
1680 1685 1690 

agg guu ggu aga cac aag aaa ggg cau gca aug aga auu gga acu aca 5259 
Arg Val Gly Arg His Lys Lys Gly His Ala Met Arg He Gly Thr Thr 
1695 1700 1705 

auu aaa gga uug auu gag auu ecu agu cuu gug gcg aca cag gcu gca 5307 
He Lys Gly Leu He Glu He Pro Ser Leu Val Ala Thr Gin Ala Ala 
1710 1715 1720 

uuu caa ugc uuc aca uau gga uug ecu gua aug aca caa gga guu uca 5355 
Phe Gin Cys Phe Thr Tyr Gly Leu Pro Val Met Thr Gin Gly Val Ser 
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1725 1730 1735 1740 

guu aac agu uua uca aau ugc aca guc cga cag gcc aga guu aug ucu 5403 
Val Asn Ser Leu Ser Asn Cys Thr Val Arg Gin Ala Arg Val Met Ser 
1745 1750 1755 

cgu uuu gag uug ccg ecu uac uuu aug gcu uca cuu gua uau cau gau 5451 
Arg Phe Glu Leu Pro Pro Tyr Phe Met Ala Ser Leu Val Tyr His Asp 

1760 1765 1770 

ggc age aug cac ecu gaa auu cac aag cau uua auu ecu uac aag uua 5499 
Gly Ser Met His Pro Glu He His Lys His Leu He Pro Tyr Lys Leu 
1775 1780 1785 

gau gaa ucu gaa auu caa cuu agu gcc aug gcu uuu aac uuu ace gua 5547 
Asp Glu Ser Glu He Gin Leu Ser Ala Met Ala Phe Asn Phe Thr Val 
1790 1795 1800 



aca ucu auu ugg 
Thr Ser He Trp 
1805 



cuu gau uua 
Leu Asp Leu 



cua gau ugu aaa 
Leu Asp Cys Lys 
1810 

ccg cgc gaa gca aaa 
Pro Arg Glu Ala Lys 

1825 



uuu uau gac agu aua 
Phe Tyr Asp Ser He 
1815 

auu cca uuc cau ugu 
He Pro Phe His Cys 
1830 



gga auc cau 5595 
Gly He His 

1820 

aga gaa uuc 5643 
Arg Glu Phe 

1835 



cca gau aug aaa uac cga cac uug ugg gaa gau auu cue aaa auc aag 5691 
Pro Asp Met Lys Tyr Arg His Leu Trp Glu Asp He Leu Lys lie Lys 
1840 1845 1850 
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age aua aau ugu uuu ggu aga aug agu guu guu age gca aca aaa gua 5739 
Ser He Asn Cys Phe Gly Arg Met Ser Val Val Ser Ala Thr Lys Val 
1855 1860 1865 

gca uau aca cuu aaa aca gac ami cau uca auu gga aaa acu cue gga 5787 
Ala Tyr Thr Leu Lys Thr Asp He His Ser He Gly Lys Thr Leu Gly 
1870 1875 1880 

uau auu gac gee cue uug caa gaa gaa uau aga aaa cag cau cau uuu 5835 
Tyr He Asp Ala Leu Leu Gin Glu Glu Tyr Arg Lys Gin His His Phe 
1885 1890 1895 1900 

aaa gca aug aca agu aac gca ugu agu ggg aac acu uuu uca aug cua 5883 
Lys Ala Met Thr Ser Asn Ala Cys Ser Gly Asn Thr Phe Ser Met Leu 
1905 1910 1915 

age aua gca aau gca aua egg aac cac uau gcu aag gac uac acu gcu 5931 
Ser He Ala Asn Ala He Arg Asn His Tyr Ala Lys Asp Tyr Thr Ala 
1920 1925 1930 

ggc aau auu cag aaa uug cag gca gca aag aau caa aua cug gaa uuc 5979 
Gly Asn He Gin Lys Leu Gin Ala Ala Lys Asn Gin He Leu Glu Phe 
1935 1940 1945 

guc aau uua aau cuu gau ecu ucg gcg aaa ugc gga uuc caa gag uuc 6027 
Val Asn Leu Asn Leu Asp Pro Ser Ala Lys Cys Gly Phe Gin Glu Phe 
1950 1955 1960 
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gga gcu uua gaa cua guu acc cau cag age agg caa gaa auu uca aaa 6075 
Gly Ala Leu Glu Leu Val Thr His Gin Ser Arg Gin Glu He Ser Lys 

1965 1970 1975 1980 

uuu cua aau cug aga ggu aag ugg aau aag uca cua auu aca cgu gau 6123 
Phe Leu Asn Leu Arg Gly Lys Trp Asn Lys Ser Leu lie Thr Arg Asp 
1985 1990 1995 

auc uua guu uug uua ggu guc acu auu ggu ggu uuc ugg aug aua ugg 6171 
He Leu Val Leu Leu Gly Val Thr He Gly Gly Phe Trp Met He Trp 

2000 2005 2010 

gau aag uuc aaa uca aac auu gaa gaa guu cau cau gaa gga aag agg 6219 
Asp Lys Phe Lys Ser Asn He Glu Glu Val His His Glu Gly Lys Arg 

2015 2020 2025 

aag acu caa aag cuu aaa uuu egg gau gcu cgc gau aag aaa aug ggu 6267 
Lys Thr Gin Lys Leu Lys Phe Arg Asp Ala Arg Asp Lys Lys Met Gly 

2030 2035 2040 

cga gaa gua uau gga gac gac ggu acu auu gaa cau uac uuu gga ucg 6315 
Arg Glu Val Tyr Gly Asp Asp Gly Thr He Glu His Tyr Phe Gly Ser 
2045 2050 2055 2060 

gca uac guc aag aga ggu gca guu aag ggc cag aag aga gga aug ggc 6363 
Ala Tyr Val Lys Arg Gly Ala Val Lys Gly Gin Lys Arg Gly Met Gly 
2065 2070 2075 

gaa aaa uca aga cgu uuc guu agu aug uau gga guu aau uua gaa gau 6411 
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Glu Lys Ser Arg Arg Phe Val Ser Met Tyr Gly Val Asn Leu Glu Asp 

2080 2085 2090 

uuu gcu uuu auu aga uac aua gau ccc aua acu gga gca acg cgu gau 6459 

Phe Ala Phe He Arg Tyr He Asp Pro He Thr Gly Ala Thr Arg Asp 

2095 2100 2105 

gag agu ecu uug aca gau gug gaa uua gug caa gcu cau uuc gga gaa 6507 

Glu Ser Pro Leu Thr Asp Val Glu Leu Val Gin Ala His Phe Gly Glu 

2110 2115 2120 

auc aga gac aaa aug cua gac gag ggc cue auc gau agg caa cac auc 6555 

He Arg Asp Lys Met Leu Asp Glu Gly Leu He Asp Arg Gin His He 

2125 2130 2135 2140 

uua aau aaa cca ggu uug aca gca uac uua guu aag gac ggg guu aag 6603 

Leu Asn Lys Pro Gly Leu Thr Ala Tyr Leu Val Lys Asp Gly Val Lys 
2145 2150 2155 

ucc auc aug aaa gua gau uug caa cca cac aau ecu cua cue aua ugc 6651 

Ser He Met Lys Val Asp Leu Gin Pro His Asn Pro Leu Leu He Cys 
2160 2165 2170 

aaa aac aaa gcg aca aua gca ggg uuu ecu gag aag gag uuu guu uug 6699 

Lys Asn Lys Ala Thr He Ala Gly Phe Pro Glu Lys Glu Phe Val Leu 
2175 2180 2185 

cga caa acg gac aaa gca uau gaa gua agu aga gag gaa cua cca gaa 6747 

Arg Gin Thr Asp Lys Ala Tyr Glu Val Ser Arg Glu Glu Leu Pro Glu 
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2190 2195 2200 

egg aau gaa gac guu ucu uuu gaa gga gec uca agu gug aag gga uug 6795 

Arg Asn Glu Asp Val Ser Phe Glu Gly Ala Ser Ser Val Lys Gly Leu 

2205 2210 2215 2220 

cgc gau uac aau ggu gua gec age gcu auu ugc caa cue aca aac aac 6843 

Arg Asp Tyr Asn Gly Val Ala Ser Ala He Cys Gin Leu Thr Asn Asn 

2225 2230 2235 

uca aau ggu egg ucc acc aca acu uau ggg guu ggc uuu ggc uca uac 6891 

Ser Asn Gly Arg Ser Thr Thr Thr Tyr Gly Val Gly Phe Gly Ser Tyr 

2240 2245 2250 

auc aua guu aau agg cac uug uuu aaa gaa aau aau ggg aau uua uug 6939 

He He Val Asn Arg His Leu Phe Lys Glu Asn Asn Gly Asn Leu Leu 

2255 2260 2265 

auc aaa ucg acg cau gga aau uuc aau auc agg aac ucc aag caa auu 6987 

He Lys Ser Thr His Gly Asn Phe Asn He Arg Asn Ser Lys Gin lie 
2270 2275 2280 

aaa guc guc gga gug gag gau agg gau auu gec auu cuu caa aug ecu 7035 

Lys Val Val Gly Val Glu Asp Arg Asp He Ala He Leu Gin Met Pro 

2285 2290 2295 2300 

aaa gac uuc cca ccc uuu gca cag agg uua cga uuu aga aau cca aua 7083 

Lys Asp Phe Pro Pro Phe Ala Gin Arg Leu Arg Phe Arg Asn Pro lie 
2305 2310 2315 
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gug ggu gaa uca auu ugu cuu guu gga aau acg uuc caa gaa aag uac 7131 

Val Gly Glu Ser lie Cys Leu Val Gly Asn Thr Phe Gin Glu Lys Tyr 

2320 2325 2330 

aau gca age auc guu ucu gag aca age aaa aca uuc cca cga guu gaa 7179 

Asn Ala Ser He Val Ser Glu Thr Ser Lys Thr Phe Pro Arg Val Glu 

2335 2340 2345 

ggu agu uuu ugg aaa cau ugg auu aau aca acg gaa gga cau ugu gga 7227 

Gly Ser Phe Trp Lys His Trp He Asn Thr Thr Glu Gly His Cys Gly 

2350 2355 2360 

uug ecu uua guu agu guc acu gau gga uuu auu gua gga aua cau agu 7275 

Leu Pro Leu Val Ser Val Thr Asp Gly Phe He Val Gly He His Ser 

2365 2370 2375 2380 

uua aug agu cau aag uac gau cau aau uau uuc ucg aac uuu gac gac 7323 

Leu Met Ser His Lys Tyr Asp His Asn Tyr Phe Ser Asn Phe Asp Asp 

2385 2390 2395 

gcg uuu gaa ggc gau uau auu aac aag uug aag gaa cug aaa ugg gag 7371 

Ala Phe Glu Gly Asp Tyr He Asn Lys Leu Lys Glu Leu Lys Trp Glu 

2400 2405 2410 

cag aau ugg acu uac aac guu aau acu guu agu ugg ggc aac aug aaa 7419 

Gin Asn Trp Thr Tyr Asn Val Asn Thr Val Ser Trp Gly Asn Met Lys 
2415 2420 2425 
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cuu cag gau agu gcu cca ugc aaa gaa uuc aaa aca acu aag uug auu 7467 

Leu Gin Asp Ser Ala Pro Cys Lys Glu Phe Lys Thr Thr Lys Leu lie 

2430 2435 2440 

age gac uua ugc acg gaa ecu gug ugc gcu cag agu age aau caa guu 7515 

Ser Asp Leu Cys Thr Glu Pro Val Cys Ala Gin Ser Ser Asn Gin Val 

2445 2450 2455 2460 

aga ugg uua uau aau cag cuu gaa gga aau uug aaa gcg guu gca acu 7563 

Arg Trp Leu Tyr Asn Gin Leu Glu Gly Asn Leu Lys Ala Val Ala Thr 

2465 2470 2475 

auu ccc aau aac uuu guu aca aag cac auu gug aaa gga cga ugu aaa 7611 

He Pro Asn Asn Phe Val Thr Lys His He Val Lys Gly Arg Cys Lys 

2480 2485 2490 

uug uuu gaa uug uau cug caa acu cgu agu gaa gcg aau gag uuc uuu 7659 

Leu Phe Glu Leu Tyr Leu Gin Thr Arg Ser Glu Ala Asn Glu Phe Phe 

2495 2500 2505 

aaa cca cug aug ggu uuc uau ggg aag age ggu cue aac aag gaa gca 7707 

Lys Pro Leu Met Gly Phe Tyr Gly Lys Ser Gly Leu Asn Lys Glu Ala 
2510 2515 2520 

uac auu aag gac cua uuu aaa uac uca uca gaa aua cca auu ggg gag 7755 

Tyr He Lys Asp Leu Phe Lys Tyr Ser Ser Glu He Pro He Gly Glu 

2525 2530 2535 2540 

guc gac acu gag aga uuu gaa gau gca guu ggg caa guc auc gaa auu 7803 
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Val Asp Thr Glu Arg Phe Glu Asp Ala Val Gly Gin Val He Glu He 

2545 2550 2555 

aug aug caa ugg aac uuu agg gaa ugc aag uau auc acc gau ugu gac 7851 
Met Met Gin Trp Asn Phe Arg Glu Cys Lys Tyr He Thr Asp Cys Asp 

2560 2565 2570 

cag auc uuu gaa uca uug aac aug aaa gcg gca guc ggu gcg uug uac 7899 
Gin He Phe Glu Ser Leu Asn Met Lys Ala Ala Val Gly Ala Leu Tyr 

2575 2580 2585 

agu ggu aag aaa aag gcg uac uuc gaa aau ucc aca uuu gau gau cga 7947 
Ser Gly Lys Lys Lys Ala Tyr Phe Glu Asn Ser Thr Phe Asp Asp Arg 

2590 2595 2600 

aau cau uug cua cag cuu agu ugu cue cga uua uuc aag ggu gau uug 7995 
Asn His Leu Leu Gin Leu Ser Cys Leu Arg Leu Phe Lys Gly Asp Leu 
2605 2610 2615 2620 

gga auu ugg aau gga agu cuu aaa gcu gaa uua aga cca auu gaa aag 8043 
Gly lie Trp Asn Gly Ser Leu Lys Ala Glu Leu Arg Pro He Glu Lys 

2625 2630 2635 

guu gaa gca aac aaa acg cga aca uuc aca gca gcu cca auu gaa acu 8091 
Val Glu Ala Asn Lys Thr Arg Thr Phe Thr Ala Ala Pro He Glu Thr 

2640 2645 2650 

uua cuu ggc gga aag guu ugc guc gau gau uuc aac aac caa uuu uau 8139 
Leu Leu Gly Gly Lys Val Cys Val Asp Asp Phe Asn Asn Gin Phe Tyr 

3 9 ffiSE# 2001-3055159 



#2 001-040523 



2655 2660 2665 

gau cuu aau aug aaa ugc cca ugg aca guc ggg aug acu aag uuu uau 8187 
Asp Leu Asn Met Lys Cys Pro Trp Thr Val Gly Met Thr Lys Phe Tyr 

2670 2675 2680 

ugc gga ugg aau gau cuu cua ggu aaa cuu ecu gau ggu ugg aua uac 8235 
Cys Gly Trp Asn Asp Leu Leu Gly Lys Leu Pro Asp Gly Trp He Tyr 

2685 2690 2695 2700 

cgc gau gcu gac gga uca cga uuu gac agu ucu cuu aca cca uac uug 8283 
Arg Asp Ala Asp Gly Ser Arg Phe Asp Ser Ser Leu Thr Pro Tyr Leu 

2705 2710 2715 

cug aau gca gug cue ggg auu agg gag uuu uuc aug gaa gau ugg gac 8331 
Leu Asn Ala Val Leu Gly He Arg Glu Phe Phe Met Glu Asp Trp Asp 

2720 2725 2730 

aua ggc gug cag aug cuu cga aau uug cac acu gaa aua auu uac acc 8379 
He Gly Val Gin Met Leu Arg Asn Leu His Thr Glu He He Tyr Thr 

2735 2740 2745 

ccc auu gca aca ecu gau gga aca guc guc aaa aag uuu cga gga aau 8427 
Pro He Ala Thr Pro Asp Gly Thr Val Val Lys Lys Phe Arg Gly Asn 

2750 2755 2760 

aau agu ggu caa ccg uca aca guc gua gau aac aca uug aug guc ugu 8475 
Asn Ser Gly Gin Pro Ser Thr Val Val Asp Asn Thr Leu Met Val Cys 
2765 2770 2775 2780 
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auu ugu gug cag uau agu uua auu aug aau agu gua aag uuu gag aau 8523 
He Cys Val Gin Tyr Ser Leu He Met Asn Ser Val Lys Phe Glu Asn 

2785 2790 2795 

cag gau gau guc ugc agg uau uuc guu aac ggu gau gau uua uug cuu 8571 
Gin Asp Asp Val Cys Arg Tyr Phe Val Asn Gly Asp Asp Leu Leu Leu 

2800 2805 2810 

gca auc aau cca aaa uuu aua cac auc cua gau ucu uuu aaa guu cau 8619 
Ala He Asn Pro Lys Phe He His He Leu Asp Ser Phe Lys Val His 
2815 2820 2825 

uuu gcu aau uua ggu uua gac uac gau uuc ucu cau cga acg aaa gac 8667 
Phe Ala Asn Leu Gly Leu Asp Tyr Asp Phe Ser His Arg Thr Lys Asp 

2830 2835 2840 

aaa gga gaa cuu ugg uuu aug ucu cac aaa gga guu aaa uua aau gac 8715 
Lys Gly Glu Leu Trp Phe Met Ser His Lys Gly Val Lys Leu Asn Asp 

2845 2850 2855 2860 

aug uau auu cca aag cug gag cca gag agg guu guc uca aua cuu gag 8763 
Met Tyr He Pro Lys Leu Glu Pro Glu Arg Val Val Ser He Leu Glu 

2865 2870 2875 

ugg gau aga agu gua aaa cca gaa cac aga uua gaa gcg auu ugc gcu 8811 
Trp Asp Arg Ser Val Lys Pro Glu His Arg Leu Glu Ala He Cys Ala 
2880 2885 2890 
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ucg aug auu gaa gca ugg ggu uac ecu agg uua auc cac gaa auu cga 8859 

Ser Met He Glu Ala Trp Gly Tyr Pro Arg Leu lie His Glu He Arg 

2895 2900 2905 

aaa uuu uau gcu ugg guu cug gaa caa gca cca uac aau cau cue gca 8907 

Lys Phe Tyr Ala Trp Val Leu Glu Gin Ala Pro Tyr Asn His Leu Ala 

2910 2915 2920 

ucu gag gga aag gca cca uac auu ucg gaa aca gcg cue aaa aga cuu 8955 

Ser Glu Gly Lys Ala Pro Tyr He Ser Glu Thr Ala Leu Lys Arg Leu 

2925 2930 2935 2940 



uac aca ugc gaa gaa gga agu gcu gau gaa auc aug uca uac uua gag 9003 

Tyr Thr Cys Glu Glu Gly Ser Ala Asp Glu He Met Ser Tyr Leu Glu 

2945 2950 2955 

aug ugu gca agu gau uug aac gag gau gag uac uuu gau gau gaa gau 9051 

Met Cys Ala Ser Asp Leu Asn Glu Asp Glu Tyr Phe Asp Asp Glu Asp 

2960 2965 2970 



guu ucu cac cag ucc gcu cuu gau gcu ggc aaa ccc aca gca gaa aac 9099 
Val Ser His Gin Ser Ala Leu Asp Ala Gly Lys Pro Thr Ala Glu Asn 

2975 2980 2985 



aag aaa gac gau gaa gag aga aag aau aaa gaa gaa aag cag gaa aau 9147 
Lys Lys Asp Asp Glu Glu Arg Lys Asn Lys Glu Glu Lys Gin Glu Asn 
2990 2995 3000 

aaa aac aaa aau aaa gaa guc gag aag aaa cau gag aaa acu ucg aau 9195 
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Lys Asn Lys Asn Lys Glu Val Glu Lys Lys His Glu Lys Thr Ser Asn 
3005 3010 3015 3020 

age gca ucu ggu gcu auu guu uca aac aac gaa aaa gac aag gau guc 9243 
Ser Ala Ser Gly Ala He Val Ser Asn Asn Glu Lys Asp Lys Asp Val 

3025 3030 3035 

gau gua gga uca agu gga ucu uuc auc aua cca cga auu aaa ucg aua 9291 
Asp Val Gly Ser Ser Gly Ser Phe He He Pro Arg He Lys Ser He 
3040 3045 3050 

ucc aau aaa cue aca aug cca aaa gug aaa ggg aaa gga auu uua aau 9339 
Ser Asn Lys Leu Thr Met Pro Lys Val Lys Gly Lys Gly He Leu Asn 

3055 3060 3065 

uug gag uuc cuu uua caa uac aca cca gau caa gug gac auu uca aau 9387 
Leu Glu Phe Leu Leu Gin Tyr Thr Pro Asp Gin Val Asp He Ser Asn 

3070 3075 3080 

ace agg gca agu auu uca cag uuu aau aca ugg uac aac gcu gug aag 9435 
Thr Arg Ala Ser He Ser Gin Phe Asn Thr Trp Tyr Asn Ala Val Lys 

3085 3090 3095 3100 

gaa ucc uau ggu gug ucu gau gaa gaa aug gga aua auu uug aau gga 9483 
Glu Ser Tyr Gly Val Ser Asp Glu Glu Met Gly He He Leu Asn Gly 
3105 3110 3115 

uua aug guu ugg ugu auu gaa aau gga aca ucu cca aac auu aau ggc 9531 
Leu Met Val Trp Cys He Glu Asn Gly Thr Ser Pro Asn He Asn Gly 
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3120 3125 3130 

aug ugg uuu aug aug caa ggg gaa gaa caa auc gaa uac ccc cuu caa 9579 
Met Trp Phe Met Met Gin Gly Glu Glu Gin lie Glu Tyr Pro Leu Gin 

3135 3140 3145 

cca aua gug gaa aac gca aaa ccc acu uug cgu cag auu aug gcu cac 9627 
Pro He Val Glu Asn Ala Lys Pro Thr Leu Arg Gin He Met Ala His 

3150 3155 3160 

uuu age aau guu gcu gaa gca uac auc gaa aag aga aau uau gag aag 9675 
Phe Ser Asn Val Ala Glu Ala Tyr He Glu Lys Arg Asn Tyr Glu Lys 
3165 3170 3175 3180 

cca uau aug ccg agg uac ggu auu caa egg aac cue acc gac aug agu 9723 
Pro Tyr Met Pro Arg Tyr Gly lie Gin Arg Asn Leu Thr Asp Met Ser 

3185 3190 3195 

uug gcg cga uau gcu uuu gau uuc uau gaa aug aca uca agg acg cca 9771 
Leu Ala Arg Tyr Ala Phe Asp Phe Tyr Glu Met Thr Ser Arg Thr Pro 
3200 3205 3210 

gcu egg gec egg gaa gec cac auc cag aug aaa gcu gca gca uug cga 9819 
Ala Arg Ala Arg Glu Ala His He Gin Met Lys Ala Ala Ala Leu Arg 

3215 3220 3225 

gau gcg aau aau aag aug uuu gga cug gau gga aaa guc gga aau gcg 9867 
Asp Ala Asn Asn Lys Met Phe Gly Leu Asp Gly Lys Val Gly Asn Ala 
3230 3235 3240 
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acu gag aac acg gag cgc cac acc gca gac gau guu aac cau aac acu 9915 
Thr Glu Asn Thr Glu Arg His Thr Ala Asp Asp Val Asn His Asn Thr 

3245 3250 3255 3260 

cau gca uuc acc ggc guu cga uau uau uagauauuua ccuaagcaua 9962 
His Ala Phe Thr Gly Val Arg Tyr Tyr 

3265 

guuuuaucua guaucuuuua aaucgcauua gcuuuacuuu cuagcacgcg uuagugaggu 10022 
uuuaccuccu auuaucuaug ugucagugag gguagcccuc gugugaucuc uuagaaagua 10082 
uugucccaag cugcaguggc ugguuguuca uagcaugagu ggcucaugga ccuucagccu 10142 
aagcaaggag gga 10155 



<210> 2 
<211> 3269 
<212> PRT 

<213> Papaya Leaf-Distortion Mosaic Virus 
<400> 2 

Met Ser He Val He Gly Asp Phe Ser He Pro Leu He Cys Arg Thr 
15 10 15 

Glu Gin He Glu Cys Val Arg Leu Val Pro Gly Thr Arg Val Glu Glu 

20 25 30 
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Val Lys Thr He Lys Lys Val Leu Lys Thr His Tyr Gin Glu He Thr 

35 40 45 

Leu Gly Cys Thr Asp Arg Cys Ala Gly Leu Ser Ala Tyr Thr Lys Thr 

50 55 60 

Ser Leu Lys Arg Ala He Lys Glu Lys Asp Leu Thr Ala Ser Gly Ser 

65 70 75 80 

Cys Phe His Cys Gly Leu Arg Ala Gin He Gly Glu Gly Arg Lys Arg 

85 90 95 

Val Glu Leu Ala Pro He Ser Val Met Glu Asp Val Glu Thr Val Glu 

100 105 110 

Gin Val Leu Val Pro Cys Met Val Glu Glu Lys Tyr Tyr Lys Glu Val 

115 120 125 

Ser Asn Phe Gin Lys Ala Thr Leu He Asp Lys Pro Lys Leu Thr He 

130 135 140 

Ala Pro Val Leu Met Ala Gin Pro Ala Gin Val Pro Arg Pro Ala Val 

145 150 155 160 

Phe Asn Glu He Arg Lys Val His Glu Glu Met Lys Ser Gin Thr Ser 

165 170 175 

Glu Asn Lys Val Leu Glu Glu Glu Thr Gin Cys Ala Ser Asp Ala Ala 
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180 185 190 

Leu His His Leu Asp Asp Val His Ala Cys Arg Ala Arg Ala Gin Val 

195 200 205 

Gly He Glu Arg He Leu Ala Arg His Ala Arg His Arg lie Glu Ala 

210 215 220 

Arg Gin Gin Val Glu Glu Glu Gin Ser Glu Ala Leu Ala Ala Phe Glu 

225 230 235 240 

Ser Phe Phe Asn Gin Thr His Arg Glu Asp Arg Tyr Glu Gly Lys Val 

245 250 255 

Leu Thr He Arg Asn Gly He Thr Gly Trp Phe Glu Pro Asn Arg Asn 

260 265 270 

Asp He Lys Asn Ala Ala Arg Arg Arg Lys Arg Ala Asn Lys Lys He 

275 280 285 

Pro Phe Val Ala Arg Glu Asn Asp Val Ala Arg He Glu Thr His Glu 

290 295 300 

Pro Asn Val Lys Glu Glu Thr Lys Asp Val Glu Glu Ala Thr Asp Thr 

305 310 315 320 

Tyr Thr Phe Lys Lys Gin Arg Asn Asp Lys Lys Arg Val Leu Lys Glu 

325 330 335 
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Asn Val Ser Leu Ser Met Ala Arg He Asn Glu Leu Val Arg Cys Val 

340 345 350 

Thr Lys Leu Cys Arg Lys Asp Ser Lys Glu Leu Glu Phe He Gly Lys 

355 360 365 

Arg Gly Ser Leu Arg Val Gin Cys Thr Lys Asn Cys Gly Ser Arg Val 

370 375 380 

He Leu Arg His Leu Arg Gly Glu Leu Arg Arg Lys Asp Cys Tyr Trp 

385 390 395 400 

Asp Arg He He Glu Asn Phe Phe Glu He Ala Ala Ala Lys Leu Gin 

405 410 415 

Asn Lys Asn Leu Asn Asn Asn Glu Ser Val Arg Arg Gly His Ser Gly 

420 425 430 

His He He Gin Tyr Asp Lys Phe Arg Gly Leu Ser Gly Arg His Phe 

435 440 445 

Gly Ser Tyr He He Val Arg Gly Ser Met Asp Gly Arg He He Asp 

450 455 460 

Ala Arg Ser Lys He Thr His Ser Val Met He Asn Met Thr His Tyr 
465 470 475 480 

Ser Asp Ala Gly Leu Ser Phe Trp Lys Gly Phe Asp Arg Gin Phe lie 
485 490 495 
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Asp He Arg Asp Arg Pro Lys Asn Ala His Glu Cys Lys Ala Thr He 

500 505 510 

Asn Val Glu Glu Cys Gly Glu Met Ala Ala He Val Asn Gin Leu Leu 

515 520 525 

Phe Pro Met Trp Lys He Thr Cys Thr Gin Cys Gly Glu Leu Leu Glu 

530 535 540 

Met Leu Ser Gin Glu Glu Glu Leu Glu Ser Phe Arg Arg Lys Arg Ser 

545 550 555 560 

Gin Leu Ala Ser Lys Leu Ser Ser Leu His He Lys Phe Pro Tyr Val 

565 570 575 

Asp His Phe Leu Asn Arg Tyr Glu Asn Ser Leu Asn Arg Met Asn Thr 

580 585 590 

Asn Phe Asp Ala His Lys Gin He Ala Gin He He Gly Ser Arg Lys 

595 600 605 

Glu He Pro Phe Ser Asn Leu Glu His Leu Asn Glu Leu Leu He Lys 

610 615 620 

Ser Asp Lys Leu Val Ser Glu Asp Phe Tyr Glu Met Ser Gin Cys Leu 

625 630 635 640 

Leu Glu Leu Thr Arg Trp His Lys Asn Arg Ser Asp Ser Phe Lys Lys 
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645 650 655 

Gly Glu He His His Phe Arg Asn Lys Met Ser Gly Lys Ala Gin Phe 

660 665 670 

Asn Phe Ala Leu Met Cys Asp Asn Gin Leu Asp Lys Asn Gly Asn Phe 

675 680 685 

Val Trp Gly Glu Arg Gly Tyr His Ala Lys Arg Phe Phe Leu Asn Phe 

690 695 700 

Phe Glu Lys Val Asp Ser Thr Asp Gly Tyr Lys Lys His He Met Arg 

705 710 715 720 

Val Asn Pro Asn Gly Thr Arg Gin Thr Ala He Gly Lys Leu He Leu 

725 730 735 

Ser Thr Asp Pro Ser Thr Leu Arg Gin Gin Met Lys Gly Ser Pro He 

740 745 750 

Thr Arg Val Pro Val Gly Lys Tyr Cys Thr Ser Lys Arg Asp Gly Cys 

755 760 765 

Tyr Val Tyr Pro Ala Cys Cys Val Thr Met Glu Asp Gly Thr Pro Leu 

770 775 780 

Phe Ser Asp He Lys Met Pro Thr Lys Asn His Leu Val He Gly Asn 
785 790 795 800 
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Ser Gly Asp Pro Lys Tyr Val Asp Val Pro Ser Ser Ser Ser Asp Met 
805 810 815 

He Val Ala Lys Glu Gly Tyr Cys Tyr Leu Asn He Phe Leu Ala Met 

820 825 830 

Leu Leu Asn Val Asn Glu Ser Glu Ser Lys Ser Phe Thr Lys Lys Val 

835 840 845 

Arg Asp lie He Val Pro Arg Leu Gly Gin Trp Pro Ser Leu He Asp 

850 855 860 

Val Ala Thr Glu Cys Tyr Phe Leu Ser Ala Phe His Pro Glu Thr Lys 

865 870 875 880 

Asn Ala Glu Leu Pro Arg He Leu Val Asp His Thr Ser Lys Cys Met 
885 890 895 

His Val He Asp Ser Tyr Gly Ser Leu Asp Thr Gin Phe His Val Leu 

900 905 910 

Lys Ala Asn Thr Val Ser Gin Leu He Lys Phe Ala Asp Asn Asp Leu 

915 920 925 

Asp Ser Glu Leu Lys His Tyr Leu Val Gly Gly Asp Leu His Ser Lys 

930 935 940 

Gin Ala Pro Gin Cys Ser He Lys Leu Leu Cys Lys Cys He Tyr Arg 
945 950 955 960 
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Pro Lys Leu Met Arg Gin Cys He Glu Glu Glu Pro Phe Leu Leu He 

965 970 975 

Leu Ala Cys He Ser Pro Gly Val Leu Leu Ala Leu Tyr Asn Ser Gin 

980 985 990 

His Leu Glu Leu Ala Leu Lys Tyr Trp Met Ser Lys Gin Gin Ser Val 
995 1000 1005 

Ala Ala Leu Phe Ala Met He His Gly Leu Ala Ala Lys Val Thr Val 
1010 1015 1020 

Ala Gin Thr Leu Asn Glu Gin Arg Leu lie Leu Glu Arg Gly Ala Arg 

025 1030 1035 1040 

Asn Leu He Ser Val Met Glu Thr He His Met Thr Ser His Ser Tyr 
1045 1050 1055 

Gin Pro Ala Leu Leu Gin Leu Gin Val Met Ala Asn Arg Arg Asp Met 
1060 1065 1070 

Asn Ser Thr Leu Asp Leu Ala Gly Phe Ser He Leu Gin Ser Glu Asp 
1075 1080 1085 

Ser Met Tyr Trp Met Glu Lys Ser Tyr Leu Met Glu Leu Glu Asp Ser 
1090 1095 1100 

Trp Asn Asp Leu Lys Trp Leu Glu Lys Leu Gin Glu Met Trp Arg Leu 
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105 1110 1115 1120 

Ser Lys Tyr Ser He Ser Gly lie Ser Gin Leu Ser Met Lys Gly Ala 
1125 1130 1135 

Thr Asp Leu Gly Gly Arg Tyr Ser Val Ser Ala Lys Gin Phe He Thr 
1140 1145 1150 

Ser Val Met Lys Pro Val Lys Lys Ser Cys Val Lys Ala Arg Asp Thr 
1155 1160 1165 

Cys Lys Glu Val He He Asn Thr Thr Ser Trp Thr Phe Arg Ala Thr 
1170 1175 1180 

Phe Ser Leu Cys Arg Trp Cys Leu Pro Asp Cys Leu Lys Phe He Asn 
185 1190 1195 1200 

Met Leu He Val He Ser Leu He Leu Ser He Trp His Ser Ala Asn 
1205 1210 1215 

Ser He Ser Phe Asp Tyr Ala Gin Met Lys Arg Glu Lys Gin Val Asn 

1220 1225 1230 

He Glu Lys Val Leu Met Asn Asn Leu Val Ala Leu His Lys Glu Gin 
1235 1240 1245 

He Lys He Asn Pro Asp Leu Thr Lys Glu Glu Phe Lys Glu Tyr He 
1250 1255 1260 
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Ala Arg Ser Arg Pro Glu Leu He Ala Leu Val Asn Lys Glu Leu Gin 

265 1270 1275 1280 

Glu Glu Val Asp His Gin Ala Lys Arg Lys Gly Glu Gin Asn Leu Glu 

1285 1290 1295 

Lys He He Ala Phe Val Ala Leu Val Met Met He Phe Asp Ser Glu 
1300 1305 1310 

Lys Ser Asp Cys Val Tyr Lys Thr Leu Asn Lys Leu Arg Asn Leu Val 

1315 1320 1325 

Ala Thr Cys Asp Glu Pro Val Ala His Gin Ser Leu Asp Asp He Gin 

1330 1335 1340 

Asp He Leu Thr Asp Lys Glu Thr Thr He Asp Phe Asp Leu Asp Cys 

345 1350 1355 1360 

Glu Gly Ser Lys Val Thr Glu Phe Lys Glu Met Asn Phe Ala Ala Trp 
1365 1370 1375 

Trp Glu Lys Gin Leu Gin Cys Asp Arg Val Val Pro His Tyr Arg Thr 
1380 1385 1390 

Thr Gly Lys Phe He Glu Phe Thr Arg Glu Ser Cys Val Ser Val Ser 
1395 1400 1405 

Asn Thr He Ser His Ala Pro Glu Lys Glu Trp He Val Arg Gly Gly 
1410 1415 1420 
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Val Gly Ser Gly Lys Ser Thr Gly Leu Pro Phe Ala Leu Ser Ser Lys 
425 1430 1435 1440 

Gly Ala Val Leu Met Leu Glu Pro Thr Arg Pro Leu Ala Glu Asn Val 
1445 1450 1455 

Ser Arg Gin Leu Arg Gin His Pro Phe Tyr Ala Asn Pro Thr Leu Arg 

1460 1465 1470 

Met Arg Gly Met Ser Ser Phe Gly Ser Ser Asn He Cys He Met Thr 
1475 1480 1485 

Ser Gly Phe Ala Phe Asn Tyr Phe Ala Asn Asn Pro Leu Lys Leu Ser 
1490 1495 1500 

Asp Phe Glu Phe Val He He Asp Glu Cys His Val Leu Asp Ser Asn 

505 1510 1515 1520 

Ala Met Ala Phe Val Cys Leu Leu Lys Glu His Asn Tyr Asp Gly Lys 

1525 1530 1535 

Leu Leu Lys Val Ser Ala Thr Pro Gin Gly Arg Glu Cys Glu Phe His 
1540 1545 1550 

Thr Gin His Pro Val Ser He His He Glu Glu Gin Leu Ser Phe Gin 
1555 1560 1565 

Ala Phe Cys Glu Ala Gin Gly Thr Gly Ser Ala Arg Asp Val He Asn 
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1570 1575 1580 

Lys Gly Asp Asn lie Leu Val Tyr Val Ala Ser Tyr Asn Glu Val Asp 
585 1590 1595 1600 

Gin Leu Ser Lys Met Leu Gly Asp Lys Gly Tyr Leu Val Thr Lys Val 
1605 1610 1615 

Asp Gly Arg Thr Met Lys He Gly Ser Thr Asp He Val Thr Lys Gly 
1620 1625 1630 

Ser Ser Gin Lys Lys His Phe He Val Ala Thr Asn He He Glu Asn 
1635 1640 1645 

Gly Val Thr Leu Asp Val Asp Val Val Val Asp Phe Gly Leu Lys Val 
1650 1655 1660 

Thr Ala Glu He Asp Tyr Asp Asn Arg Cys Val Asn Tyr Thr Lys Thr 
665 1670 1675 1680 

Ser He Ser Tyr Gly Glu Arg He Gin Arg Leu Gly Arg Val Gly Arg 
1685 1690 1695 

His Lys Lys Gly His Ala Met Arg He Gly Thr Thr lie Lys Gly Leu 
1700 1705 1710 

He Glu lie Pro Ser Leu Val Ala Thr Gin Ala Ala Phe Gin Cys Phe 
1715 1720 1725 
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Thr Tyr Gly Leu Pro Val Met Thr Gin Gly Val Ser Val Asn Ser Leu 
1730 1735 1740 

Ser Asn Cys Thr Val Arg Gin Ala Arg Val Met Ser Arg Phe Glu Leu 

745 1750 1755 1760 

Pro Pro Tyr Phe Met Ala Ser Leu Val Tyr His Asp Gly Ser Met His 
1765 1770 1775 

Pro Glu He His Lys His Leu He Pro Tyr Lys Leu Asp Glu Ser Glu 
1780 1785 1790 

He Gin Leu Ser Ala Met Ala Phe Asn Phe Thr Val Thr Ser He Trp 
1795 1800 1805 

Leu Asp Cys Lys Phe Tyr Asp Ser lie Gly He His Leu Asp Leu Pro 
1810 1815 1820 

Arg Glu Ala Lys He Pro Phe His Cys Arg Glu Phe Pro Asp Met Lys 
825 1830 1835 1840 

Tyr Arg His Leu Trp Glu Asp He Leu Lys He Lys Ser He Asn Cys 
1845 1850 1855 

Phe Gly Arg Met Ser Val Val Ser Ala Thr Lys Val Ala Tyr Thr Leu 
1860 1865 1870 

Lys Thr Asp He His Ser He Gly Lys Thr Leu Gly Tyr He Asp Ala 
1875 1880 1885 



5 7 



m$E# 2001-3055159 



^2001-040523 



Leu Leu Gin Glu Glu Tyr Arg Lys Gin His His Phe Lys Ala Met Thr 
1890 1895 1900 

Ser Asn Ala Cys Ser Gly Asn Thr Phe Ser Met Leu Ser He Ala Asn 
905 1910 1915 1920 

Ala He Arg Asn His Tyr Ala Lys Asp Tyr Thr Ala Gly Asn He Gin 
1925 1930 1935 

Lys Leu Gin Ala Ala Lys Asn Gin He Leu Glu Phe Val Asn Leu Asn 
1940 1945 1950 

Leu Asp Pro Ser Ala Lys Cys Gly Phe Gin Glu Phe Gly Ala Leu Glu 

1955 1960 1965 

Leu Val Thr His Gin Ser Arg Gin Glu He Ser Lys Phe Leu Asn Leu 
1970 1975 1980 

Arg Gly Lys Trp Asn Lys Ser Leu He Thr Arg Asp He Leu Val Leu 
985 1990 1995 2000 

Leu Gly Val Thr He Gly Gly Phe Trp Met He Trp Asp Lys Phe Lys 

2005 2010 2015 

Ser Asn He Glu Glu Val His His Glu Gly Lys Arg Lys Thr Gin Lys 
2020 2025 2030 

Leu Lys Phe Arg Asp Ala Arg Asp Lys Lys Met Gly Arg Glu Val Tyr 



ffill#2 001-305 5 1 59 



#2 001-040523 



2035 2040 2045 

Gly Asp Asp Gly Thr He Glu His Tyr Phe Gly Ser Ala Tyr Val Lys 

2050 2055 2060 

Arg Gly Ala Val Lys Gly Gin Lys Arg Gly Met Gly Glu Lys Ser Arg 

065 2070 2075 2080 

Arg Phe Val Ser Met Tyr Gly Val Asn Leu Glu Asp Phe Ala Phe He 

2085 2090 2095 

Arg Tyr He Asp Pro He Thr Gly Ala Thr Arg Asp Glu Ser Pro Leu 
2100 2105 2110 

Thr Asp Val Glu Leu Val Gin Ala His Phe Gly Glu He Arg Asp Lys 
2115 2120 2125 

Met Leu Asp Glu Gly Leu He Asp Arg Gin His He Leu Asn Lys Pro 

2130 2135 2140 

Gly Leu Thr Ala Tyr Leu Val Lys Asp Gly Val Lys Ser He Met Lys 

145 2150 2155 2160 

Val Asp Leu Gin Pro His Asn Pro Leu Leu He Cys Lys Asn Lys Ala 
2165 2170 2175 

Thr He Ala Gly Phe Pro Glu Lys Glu Phe Val Leu Arg Gin Thr Asp 

2180 2185 2190 
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Lys Ala Tyr Glu Val Ser Arg Glu Glu Leu Pro Glu Arg Asn Glu Asp 
2195 2200 2205 

Val Ser Phe Glu Gly Ala Ser Ser Val Lys Gly Leu Arg Asp Tyr Asn 

2210 2215 2220 

Gly Val Ala Ser Ala He Cys Gin Leu Thr Asn Asn Ser Asn Gly Arg 

225 2230 2235 2240 

Ser Thr Thr Thr Tyr Gly Val Gly Phe Gly Ser Tyr He He Val Asn 

2245 2250 2255 

Arg His Leu Phe Lys Glu Asn Asn Gly Asn Leu Leu He Lys Ser Thr 

2260 2265 2270 

His Gly Asn Phe Asn He Arg Asn Ser Lys Gin He Lys Val Val Gly 

2275 2280 2285 

Val Glu Asp Arg Asp He Ala He Leu Gin Met Pro Lys Asp Phe Pro 

2290 2295 2300 

Pro Phe Ala Gin Arg Leu Arg Phe Arg Asn Pro He Val Gly Glu Ser 

305 2310 2315 2320 

He Cys Leu Val Gly Asn Thr Phe Gin Glu Lys Tyr Asn Ala Ser He 

2325 2330 2335 

Val Ser Glu Thr Ser Lys Thr Phe Pro Arg Val Glu Gly Ser Phe Trp 
2340 2345 2350 
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Lys His Trp He Asn Thr Thr Glu Gly His Cys Gly Leu Pro Leu Val 

2355 2360 2365 

Ser Val Thr Asp Gly Phe He Val Gly He His Ser Leu Met Ser His 

2370 2375 2380 

Lys Tyr Asp His Asn Tyr Phe Ser Asn Phe Asp Asp Ala Phe Glu Gly 

385 2390 2395 2400 

Asp Tyr He Asn Lys Leu Lys Glu Leu Lys Trp Glu Gin Asn Trp Thr 

2405 2410 2415 

Tyr Asn Val Asn Thr Val Ser Trp Gly Asn Met Lys Leu Gin Asp Ser 

2420 2425 2430 

Ala pro Cys Lys Glu Phe Lys Thr Thr Lys Leu He Ser Asp Leu Cys 

2435 2440 2445 

Thr Glu Pro Val Cys Ala Gin Ser Ser Asn Gin Val Arg Trp Leu Tyr 

2450 2455 2460 

Asn Gin Leu Glu Gly Asn Leu Lys Ala Val Ala Thr He Pro Asn Asn 

465 2470 2475 2480 

Phe Val Thr Lys His lie Val Lys Gly Arg Cys Lys Leu Phe Glu Leu 

2485 2490 2495 

Tyr Leu Gin Thr Arg Ser Glu Ala Asn Glu Phe Phe Lys Pro Leu Met 
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2500 2505 2510 

Gly Phe Tyr Gly Lys Ser Gly Leu Asn Lys Glu Ala Tyr He Lys Asp 

2515 2520 2525 

Leu Phe Lys Tyr Ser Ser Glu He Pro He Gly Glu Val Asp Thr Glu 

2530 2535 2540 

Arg Phe Glu Asp Ala Val Gly Gin Val He Glu He Met Met Gin Trp 

545 2550 2555 2560 

Asn Phe Arg Glu Cys Lys Tyr He Thr Asp Cys Asp Gin He Phe Glu 

2565 2570 2575 

Ser Leu Asn Met Lys Ala Ala Val Gly Ala Leu Tyr Ser Gly Lys Lys 

2580 2585 2590 

Lys Ala Tyr Phe Glu Asn Ser Thr Phe Asp Asp Arg Asn His Leu Leu 

2595 2600 2605 

Gin Leu Ser Cys Leu Arg Leu Phe Lys Gly Asp Leu Gly He Trp Asn 

2610 2615 2620 

Gly Ser Leu Lys Ala Glu Leu Arg Pro He Glu Lys Val Glu Ala Asn 

625 2630 2635 2640 

Lys Thr Arg Thr Phe Thr Ala Ala Pro He Glu Thr Leu Leu Gly Gly 

2645 2650 2655 
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Lys Val Cys Val Asp Asp Phe Asn Asn Gin Phe Tyr Asp Leu Asn Met 

2660 2665 2670 

Lys Cys Pro Trp Thr Val Gly Met Thr Lys Phe Tyr Cys Gly Trp Asn 

2675 2680 2685 

Asp Leu Leu Gly Lys Leu Pro Asp Gly Trp He Tyr Arg Asp Ala Asp 

2690 2695 2700 

Gly Ser Arg Phe Asp Ser Ser Leu Thr Pro Tyr Leu Leu Asn Ala Val 

705 2710 2715 2720 

Leu Gly He Arg Glu Phe Phe Met Glu Asp Trp Asp He Gly Val Gin 

2725 2730 2735 

Met Leu Arg Asn Leu His Thr Glu He He Tyr Thr Pro He Ala Thr 

2740 2745 2750 

Pro Asp Gly Thr Val Val Lys Lys Phe Arg Gly Asn Asn Ser Gly Gin 

2755 2760 2765 

Pro Ser Thr Val Val Asp Asn Thr Leu Met Val Cys He Cys Val Gin 

2770 2775 2780 

Tyr Ser Leu He Met Asn Ser Val Lys Phe Glu Asn Gin Asp Asp Val 

785 2790 2795 2800 

Cys Arg Tyr Phe Val Asn Gly Asp Asp Leu Leu Leu Ala He Asn Pro 

2805 2810 2815 
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Lys Phe lie His He Leu Asp Ser Phe Lys Val His Phe Ala Asn Leu 

2820 2825 2830 

Gly Leu Asp Tyr Asp Phe Ser His Arg Thr Lys Asp Lys Gly Glu Leu 
2835 2840 2845 

Trp Phe Met Ser His Lys Gly Val Lys Leu Asn Asp Met Tyr He Pro 
2850 2855 2860 

Lys Leu Glu Pro Glu Arg Val Val Ser He Leu Glu Trp Asp Arg Ser 

865 2870 2875 2880 

Val Lys Pro Glu His Arg Leu Glu Ala He Cys Ala Ser Met He Glu 

2885 2890 2895 

Ala Trp Gly Tyr Pro Arg Leu lie His Glu He Arg Lys Phe Tyr Ala 
2900 2905 2910 

Trp Val Leu Glu Gin Ala Pro Tyr Asn His Leu Ala Ser Glu Gly Lys 

2915 2920 2925 

Ala Pro Tyr He Ser Glu Thr Ala Leu Lys Arg Leu Tyr Thr Cys Glu 
2930 2935 2940 

Glu Gly Ser Ala Asp Glu He Met Ser Tyr Leu Glu Met Cys Ala Ser 

945 2950 2955 2960 

Asp Leu Asn Glu Asp Glu Tyr Phe Asp Asp Glu Asp Val Ser His Gin 
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2965 2970 2975 

Ser Ala Leu Asp Ala Gly Lys Pro Thr Ala Glu Asn Lys Lys Asp Asp 

2980 2985 2990 

Glu Glu Arg Lys Asn Lys Glu Glu Lys Gin Glu Asn Lys Asn Lys Asn 

2995 3000 3005 

Lys Glu Val Glu Lys Lys His Glu Lys Thr Ser Asn Ser Ala Ser Gly 
3010 3015 3020 

Ala He Val Ser Asn Asn Glu Lys Asp Lys Asp Val Asp Val Gly Ser 

025 3030 3035 3040 

Ser Gly Ser Phe He He Pro Arg He Lys Ser He Ser Asn Lys Leu 

3045 3050 3055 

Thr Met Pro Lys Val Lys Gly Lys Gly He Leu Asn Leu Glu Phe Leu 

3060 3065 3070 

Leu Gin Tyr Thr Pro Asp Gin Val Asp lie Ser Asn Thr Arg Ala Ser 
3075 3080 3085 

He Ser Gin Phe Asn Thr Trp Tyr Asn Ala Val Lys Glu Ser Tyr Gly 
3090 3095 3100 

Val Ser Asp Glu Glu Met Gly He He Leu Asn Gly Leu Met Val Trp 
105 3110 3115 3120 



ffi$E# 2001-3055159 



#2001-040523 



Cys He Glu Asn Gly Thr Ser Pro Asn He Asn Gly Met Trp Phe Met 

3125 3130 3135 

Met Gin Gly Glu Glu Gin He Glu Tyr Pro Leu Gin Pro He Val Glu 

3140 3145 3150 

Asn Ala Lys Pro Thr Leu Arg Gin He Met Ala His Phe Ser Asn Val 

3155 3160 3165 

Ala Glu Ala Tyr He Glu Lys Arg Asn Tyr Glu Lys Pro Tyr Met Pro 
3170 3175 3180 

Arg Tyr Gly He Gin Arg Asn Leu Thr Asp Met Ser Leu Ala Arg Tyr 

185 3190 3195 3200 

Ala Phe Asp Phe Tyr Glu Met Thr Ser Arg Thr Pro Ala Arg Ala Arg 

3205 3210 3215 

Glu Ala His He Gin Met Lys Ala Ala Ala Leu Arg Asp Ala Asn Asn 

3220 3225 3230 

Lys Met Phe Gly Leu Asp Gly Lys Val Gly Asn Ala Thr Glu Asn Thr 

3235 3240 3245 

Glu Arg His Thr Ala Asp Asp Val Asn His Asn Thr His Ala Phe Thr 
3250 3255 3260 

Gly Val Arg Tyr Tyr 

265 
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<210> 3 
<211> 729 
<212> DNA 

<213> Papaya Leaf-Distortion Mosaic Virus 

<220> 

<221> CDS 

<222> (1)..(729) 

<400> 3 

gga gee tea agt gtg aag gga ttg cgc gat tac aat ggt gta gec age 48 

Gly Ala Ser Ser Val Lys Gly Leu Arg Asp Tyr Asn Gly Val Ala Ser 

15 10 15 

get att tgc caa etc aca aac aac tea aat ggt egg tec ace aca act 96 
Ala He Cys Gin Leu Thr Asn Asn Ser Asn Gly Arg Ser Thr Thr Thr 

20 25 30 

tat ggg gtt ggc ttt ggc tea tac ate ata gtt aat agg cac ttg ttt 144 
Tyr Gly Val Gly Phe Gly Ser Tyr He He Val Asn Arg His Leu Phe 

35 40 45 

aaa gaa aat aat ggg aat tta ttg ate aaa teg acg cat gga aat ttc 192 
Lys Glu Asn Asn Gly Asn Leu Leu He Lys Ser Thr His Gly Asn Phe 

50 55 60 

aat ate agg aac tec aag caa att aaa gtc gtc gga gtg gag gat agg 240 
Asn He Arg Asn Ser Lys Gin He Lys Val Val Gly Val Glu Asp Arg 
65 70 75 80 
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gat att gee att ctt caa atg cct aaa gac ttc cca ccc ttt gca cag 288 

Asp He Ala He Leu Gin Met Pro Lys Asp Phe Pro Pro Phe Ala Gin 

85 90 95 

agg tta cga ttt aga aat cca ata gtg ggt gaa tea att tgt ctt gtt 336 

Arg Leu Arg Phe Arg Asn Pro He Val Gly Glu Ser He Cys Leu Val 

100 105 110 

gga aat acg ttc caa gaa aag tac aat gca age ate gtt tct gag aca 384 

Gly Asn Thr Phe Gin Glu Lys Tyr Asn Ala Ser lie Val Ser Glu Thr 

115 120 125 

age aaa aca ttc cca cga gtt gaa ggt agt ttt tgg aaa cat tgg att 432 

Ser Lys Thr Phe Pro Arg Val Glu Gly Ser Phe Trp Lys His Trp He 

130 135 140 

aat aca acg gaa gga cat tgt gga ttg cct tta gtt agt gtc act gat 480 

Asn Thr Thr Glu Gly His Cys Gly Leu Pro Leu Val Ser Val Thr Asp 

145 150 155 160 

gga ttt att gta gga ata cat agt tta atg agt cat aag tac gat cat 528 

Gly Phe He Val Gly He His Ser Leu Met Ser His Lys Tyr Asp His 

165 170 175 

aat tat ttc teg aac ttt gac gac gcg ttt gaa ggc gat tat att aac 576 

Asn Tyr Phe Ser Asn Phe Asp Asp Ala Phe Glu Gly Asp Tyr He Asn 

180 185 190 
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aag ttg aag gaa ctg aaa 
Lys Leu Lys Glu Leu Lys 
195 

act gtt agt tgg ggc aac 
Thr Val Ser Trp Gly Asn 

210 

gaa ttc aaa aca act aag 
Glu Phe Lys Thr Thr Lys 

225 230 

tgc get cag 
Cys Ala Gin 



tgg gag cag aat tgg act 
Trp Glu Gin Asn Trp Thr 

200 

atg aaa ctt cag gat agt 
Met Lys Leu Gin Asp Ser 

215 220 

ttg att age gac tta tgc 
Leu He Ser Asp Leu Cys 

235 



tac aac gtt aat 624 
Tyr Asn Val Asn 

205 

get cca tgc aaa 672 
Ala Pro Cys Lys 

acg gaa cct gtg 720 
Thr Glu Pro Val 

240 

729 



<210> 4 
<211> 243 
<212> PRT 

<213> Papaya Leaf-Distortion Mosaic Virus 
<400> 2 

Gly Ala Ser Ser Val Lys Gly Leu Arg Asp Tyr Asn Gly Val Ala Ser 
15 10 15 

Ala He Cys Gin Leu Thr Asn Asn Ser Asn Gly Arg Ser Thr Thr Thr 

20 25 30 

Tyr Gly Val Gly Phe Gly Ser Tyr He He Val Asn Arg His Leu Phe 
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35 40 45 

Lys Glu Asn Asn Gly Asn Leu Leu He Lys Ser Thr His Gly Asn Phe 

50 55 60 

v Asn He Arg Asn Ser Lys Gin He Lys Val Val Gly Val Glu Asp Arg 

y 65 70 75 80 

Asp He Ala He Leu Gin Met Pro Lys Asp Phe Pro Pro Phe Ala Gin 

85 90 95 

Arg Leu Arg Phe Arg Asn Pro He Val Gly Glu Ser He Cys Leu Val 

100 105 110 

Gly Asn Thr Phe Gin Glu Lys Tyr Asn Ala Ser He Val Ser Glu Thr 

115 120 125 

Ser Lys Thr Phe Pro Arg Val Glu Gly Ser Phe Trp Lys His Trp He 

130 135 140 

Asn Thr Thr Glu Gly His Cys Gly Leu Pro Leu Val Ser Val Thr Asp 

145 150 155 160 

■ 

Gly Phe He Val Gly He His Ser Leu Met Ser His Lys Tyr Asp His 
165 170 175 

Asn Tyr Phe Ser Asn Phe Asp Asp Ala Phe Glu Gly Asp Tyr He Asn 
180 185 190 
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Lys Leu Lys Glu Leu Lys Trp Glu Gin Asn Trp Thr Tyr Asn Val Asn 

195 200 205 

Thr Val Ser Trp Gly Asn Met Lys Leu Gin Asp Ser Ala Pro Cys Lys 

210 215 220 

V Glu Phe Lys Thr Thr Lys Leu He Ser Asp Leu Cys Thr Glu Pro Val 

225 230 235 240 

Cys Ala Gin 
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